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Shopping 


r ASIA they have the old practice 
of trade and barter. The purchaser 
never pays the price originally quoted 
by the seller. Buying and selling is there 
a game of wits. Often the shrewdest 
is fooled by a spurious product. When 
such is the case he tries to recuperate 
by passing the merchandise on to an- 
other. 


In America we have raised buying 
to a higher plane. The seller is a person 
or firm of integrity. The price asked 
for the product has been carefully set 
to meet the cost of production and sell- 
ing and leave a margin of profit upon 
which it is worth while for the firm to 
continue to do business. 


The purchaser is entitled to the 
greatest value obtainable for the money 
expended. He has the privilege of asking 
several concerns manufacturing or sell- 
ing a similar product to quote. These 
concerns, realizing that the bid is com- 
petitive, submit their best price con- 
sistent with good material and work- 
manship. 


If the purchasing agent, thinking to 
better the price obtained on the open 
competitive bid, plays one bidder against 
the others he will invariably get a lower 
price than any originally quoted. This 


is known to the trade as “shopping.” 
The agent is able to show a paper sav- 
ing for the Purchasing Department. If 
the bargain is bad he passes it, in the 
manner of our brother of the Far East, 
on to the Maintenance Department. 


What is the effect upon the one who 
obtains such an order? I have recently 
heard of a contractor who was so 
blessed. ““Well” he said,““I can use such 
and such materials. They are not so 
good by one-third as the materials I had 
planned on using. We will have John 
Doe do the work. He is not reliable but 
his price is away below anybody else’s 
and we can get by if we watch him.” 


“What about your reputation for 
quality?” 

“Quality, hell! It will last a year, 
which is all that I have to guarantee it 
for. Even if it don’t I will have made 
enough so that I can afford to keep it 
going that long. And after that some of 
us will have another job. Fair play? 
Sure it is. The buyer showed me a new 
set of rules for this game and if it’s 
the set he wants 
to play with—suits 
me.” LZ 

Yes. We get what ALON 
we pay for. 
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A Significant Step 
In Diesel Development 


ERNON, a thriving California industrial 

city adjoining, but unabsorbed by, Los 
Angeles, has arranged for its future electric power needs 
by purchasing five diesel engines of six thousand kilo- 
watts’ capacity each. Aside from the fact that this single 
installation of approximately forty thousand horsepower 
will be the largest, both in capacity and size of engine, 
in America, it has a number of other interesting aspects. 

There are many places where diesel engines can be 
used to economic advantage in this country, but a peculiar 
combination of circumstances has retarded their accept- 
ance beyond any reason warranted by their economic and 
technical suitability. 

Meanwhile the European electric power companies have 
been quick to take advantage of the availability of diesel 
engines in the large sizes, either im toto or in combina- 
tion with other power units for peak- or base-load service. 

Some of the largest diesel developments for this class 
of work have been in Germany. Only three years ago 
the fifteen-thousand-horsepower Hamburg installation 
was outstanding. This was rapidly followed by the 
Hennigsdorf substation, where two eleven-thousand- 
seven-hundred-horsepower engines were installed. Just 
recently an order for two twelve-thousand-horsepower, 
two-stroke-cycle, double-acting engines was placed in 
Switzerland for the new peak-service and reserve plant 
of St. Gallen. Another order of the same kind is 
expected to be placed shortly for the Swiss State Rail- 
ways as a reserve installation for hydro power plants at 
Rupperswil. 

In addition, the City of Fribourg, Switzerland, has 
purchased an eleven-thousand-horsepower engine with 
eight twenty-eight-inch by forty-eight-inch cylinders 
operating at one hundred and fifty revolutions per 
minute. 

The Municipal Electricity Works of Copenhagen has 
recently purchased from a well-known local builder an 
eight-cylinder diesel engine with a five-foot stroke at 
one hundred and seven revolutions. Its capacity is 
eighteen thousand horsepower normal and twenty-two 
thousand five hundred peak-service maximum. 


These are a few of the cases which point to the grow- 
ing regard for diesel engines in the field of electric power 
generation abroad. Moreover, the size to which the oil 
engine has successfully attained in Europe leaves Amer- 
ican practice far to the rear. 

For this there are but two basic reasons: the incen- 
tive for their manufacture and their appreciation by the 
purchaser. It is hard to say which will, or should, come 
first. And, in fact, there is plenty of room for enlight- 
enment at both ends. If, then, the Vernon contract 
furnishes the stimulus, it may mark the beginning of the 
better understanding of diesel possibilities so lacking 
in this country. 


Will They Go Back 
To Teaching? 


HE “PROFS” took a lacing last week 

from an erstwhile academic boss, Dr. 
Clarence Cook Little, former president of the University 
of Michigan. He was talking to summer students at 
Columbia University. 

“Some of the most distinguished loafing in America 
is being done by the faculty members of great universi- 
ties There seems to be no way of waking these 
gentlemen up because their appointment runs on and 
on and there is no alarm clock the birth of a 
progressive forward-looking movement in American 
education from a faculty meeting I have yet to find 

I have seen the best brains of a university 
spend two and one-half hours discussing why a system 
of electric clocks should be installed in the university 
buildings, during which period I have seen the subject 
of clocks change to dogs on the campus, to Greek art 
and to history or religion.” With such stinging 
phrases as these did Dr. Little flay the dignified members 
of college faculties throughout the land. 

He spoke also of research versus teaching and of 
the common emphasis on the former to the detriment of 
the latter. “The liberal arts college faculty member.” 
he said, “is promoted on his lack of interest in teaching 
and on his attention to research. This is true of every 
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large university in America. I have seen scores of 
recommendations for promotion based upon research, 
and none based purely upon teaching ability.” 

Allowing for an apparent over-emphasis arising from 
unpleasant administrative experiences, is there not clearly 
a grain of truth in Dr. Little’s blanket criticisms? 
Undoubtedly many men are so constituted tempera- 
mentally that the achievement of permanent tenure of 
office with the title of professor is accepted as the 
entrance to a period of glorified and dignified idleness. 
On the other hand, one must admit that it works the 
other way with genuinely creative personalities, their 
freedom generating new interest and new zeal. 

Probably the most important matter touched upon by 
Dr. Little is that of research versus teaching. It would 
seem axiomatic that if a man is to teach he should know 
how. Yet all over the country men are teaching who 
lack the ability or the interest to produce a creative 
impulse in the student. 

Research is of tremendous importance, but it seems 
illogical to reward achievements in this line by giving 
the achiever license to waste the time and interest of 
students.. Some other way should be found to promote 
academic research. 

Altogether too little attention is given to the science 
and art of teaching. Prospective college teachers study 
their specialties for years but generally never receive any 
specific instruction in the art of teaching. 

Dr. Little was speaking primarily of professors in 
liberal art colleges. The conditions he criticizes are 
found much less frequently in engineering schools. The 
average engineering teacher takes his contacts with 
students at least as seriously as his experimental work. 
He makes a real—even if sometimes uninspired—effort 
to convey information and create interest. He recog- 
nizes the existence of teaching problems by attending 
such conferences as that held at Purdue two years ago. 

The university teacher is faced with the same problem 
as the salesman and the public speaker. His erudition 
is useless if he fails, through lack of interest or of know 
how, to “put it over.” 


California Utility 
A\ids Dairy Business 


AN INTERESTING ATTITUDE, on the 
part of a public utility toward the eco- 
nomic difficulties of one of its customer-groups, appears 
in a recent news item. 

A statement issued by the California Railroad Com- 
mission reports the California-Oregon Power Company 
as making a voluntary ten per cent reduction in its 
electric rates applying to the irrigation districts in Siski- 
you County, California. This reduction is temporary and 
plans to alleviate the effects of a long-depressed market 
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on the dairy business of these districts by assuming a 
share of the season’s losses. The reduction is to remain 
for the rest of the season or as long as the price of 
butter fat remains below thirty-five cents a pound. 

The extent of the reduction was determined by a joint 
study made by representatives of the irrigation districts, 
the division manager of the power company and an en- 
gineer of the railroad commission. 
factory to all concerned. 


It appears satis- 


The reduction is evidently an attempt to bring the price 
of power nearer its proportionate place in the total 
production cost. 

Of the three principal items—material, labor and 
power—which go to make the cost of production, the 
first two are quick to reflect the law of supply and 
demand. Power, however, has not responded in the 
same sense, since it has necessarily been furnished in 
accordance with fixed schedules. 

Public utilities, of course, cannot vary their rates to 
hold power cost to a definite proportion of total cost 
even for one particular industry among their customers. 
Electric rates are rightly designed to provide a fair re- 
turn to the utility stockholders. 

In a case such as this, however, heavy and continued 
losses have threatened a serious curtailment of creamery 
activities in the district. 
farmer who sells milk and the workmen, both on the 
farm and in the creamery, but also on the stores, banks 
and other businesses relying partly on the dairies for 


These react not only on the 


their prosperity. The various business activities of any 


community are interrelated. A serious economic un- 
balance in one affects all 
of the power company. 
Thus the utility may well justify a temporary rate 
reduction even if it considers the situation solely from 





and they are all customers 


the viewpoint of the effect on its own business. 
“Tempering the wind to the shorn dairyman” is good 
business when it keeps him and his neighbors active as 
buyers of electric energy. The California-Oregon Power 
Company is to be congratulated on its foresight and cour- 
age in applying a modifier to an otherwise serious 
It is 
hoped the experiment will be successful, since it con- 
tains the germ of an idea and _ utilities will watch it 


economic difficulty in one of its customer-groups. 


closely. 


Vv 


POWER Stands for. . 


1. Making Power When It Should Be Made 

2. Buying Power When It Should Be Bought 
3. Cheaper Power Through Modern Equipment 
4, Easier Financing of Equipment Purchases 

5. Better Use of Byproduct Heat and Power 

6. Operating Methods That Save Money 

7. Less Waste in Transmission and Application 
8. Prevention of Smoke, Within Reason 


¥ 
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AT THOMAS A. EDISON PLANT 





Departments Pay Cash 


For Steam and Electricity 


Industries of Thomas A. Edison, Inc., 

Orange, N.J.,are required to pay by 

inter-departmental check for power serv- 

ices delivered to them by the Plant 

Service Division. All services delivered 

are metered. Meters are checked yearly 
by an outside testing laboratory 


NY POWER PLANT associated with Thomas A. 
Edison would be of general interest, because of 
Edison’s pioneer contributions to the development 

of power production and distribution. Yet the Power 
editor who recently visited the Thomas A. Edison in- 
dustries in West Orange, N. J., was interested in the 
power plant not so much for reasons of history or 
sentiment as for the excellent example it furnished 
of good practice in computing the cost of steam and 
electricity, and of billing the using departments in- 
dividually for their consumption. 

The Thomas A. Edison industries are a closely knit 
group of completely independent units. In the group 
is the “Plant Service Division,” which, for all practical 
purposes, might be separated and become an outside 
source of power and steam supply. 

By this is meant that this division stands on its own 
in every particular. All expense, of whatever nature— 
for supplies, fuel, labor and the various small items 
entering the costs of production—are paid for by this 
division. Its products of every kind are metered and 
sold to the various consuming divisions. 

Each source of supply and sales outlet is closely 
metered, and the unit costs are broken down into their 
essential factors, with close tabulation of monthly re- 
sults to form a basis of comparison. 

Several daily log sheets for power and steam are kept. 
From this information the daily operating costs are 
figured and consolidated into a accumulative account 
terminating monthly. At the end of the month all meters 
are read, the coal inventory is checked by measurements 
and the sales prices are determined from the results. 

For the past five years these records of costs have 
shown a remarkable steady decline when volume of 
product is considered. Small things, apparently of little 
significance, have been checked and altered to produce 
a profit. The units in West Orange, N. J. where the 
storage battery division, general division, manufacturing 
division and several small divisions are situated, consti- 
tute the main plant. The official laboratory and shops 
of Mr. Edison comprise a separate group in West 
Orange. 
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The power plant for this group consists of six 
6,000-sq.ft. horizontal water-tube boilers. Two, equipped 
with 125-deg. superheaters, and operating at 200 lb. 
pressure, serve a 2,500-kva. turbine, which (with its 
condenser) forms a “closed circuit” with no steam 
extraction. 

The remaining four boilers are for the production of 
process and heating steam and are operated at 160-lb. 
pressure without superheaters. This entire installation 
is of the type which was considered up to date ten years 
ago. Two of the process boilers were installed in 1917. 

By the aid of registering gages on all important 
operations, the Plant Service Division has established a 
standard of operation which cannot be deviated from 
in the smallest degree without attracting instant atten- 
tion. Where needed, corrective measures are applied 
without delay. The men know that no excuse will be 
considered for failure to maintain cost standards. 

The boilers at the Orange plant are equipped with 
economizers and are served by underfeed stokers with 
forced draft. The second plant under the jurisdiction 
of this department, located at Silver Lake, Bloomfield, 
N. J., consists of four 4,500-sq.-ft. horizontal water- 


STEAM—UNIT COST PER 1,000 LB. 
(Orange—1929) 














Year 1929 Januar Februa: March 
Cost to Make: F wi 
IES osebaKnekn Mop ebanwke 0.0390 0.0416 0.0525 
CC. GEES See ieee is eee ee 0. 2646 0.2642 0. 2537 
RONNIE sccir i Fe eons Ths gas tire MG Reis PSM WISE EEL. > oS eae 
MRIS eI a cod ite cia Gee R earidns Giets 0.0142 0.0112 0.0124 
CE SEE ene Sena oer men Rr 0.0154 0.0155 0.0153 
Expenses 0.0026 0.0009 0.0022 
ENNIS iss Ssica von b sex geese ess 0.0217 0.0215 0.0236 
Se ee ae 0.3575 0.3549 0. 3597 
Expenses include taxes, rent, supervision, etc. 
Coal charged into cost, net ton......... 5.00 5.00 4.95 
Lb. coal to 1,000 lb. steam............ 106 106 106 
Steam Production (pounds): 

Ac POS Se aS S45 Sere eee 2,054,000 1,935,000 1,624,300 
PRMMERUNE Te oo ccek cen er Sen wewe oss 33,862,200 21,991,700 24,716,100 
POWER—UNIT COST PER KW.-HR. 

(Orange— 1929) 
Year 1929 January February March 
Direct Charges: 
00 SS Se eee eer rer reir 0.0016 0.0014 0.0014 
REM c haa c nei ccm ieny wise ee 0.0045 0.0050 0.0052 
Current purchased.................. 0.0053 0.0042 0.0040 
[SR RES a eat 0.0002 0.0002 0.0002 
ES SESE a rca cs Pune aes on eye ae 0.0013 0.0013 0.0010 
RE oe oa rad RASS ous 0.0129 0.0121 0.0118 
Fixed Charges: 
OUINMBENE hus sucsacenaasesas-5@ “-esuunoe: |Sacaveagel © Sadan 
Reserve for maintenance............ 0.0013 0.0012 0.0012 
Depreciation of bldgs............... 0.0004 0.0004 0.0004 
Depreciation of equipment........... 0.0042 0.0642 0.0041 
BUMS eaters wena eek ae kw 0.0059 0.0058 0.0057 
MN RAINE GNI ists cnc ae ose ouaaeewe 0.0188 0.0179 0.0175 
Costs include 15 per cent conversion and line losses. 
<w.-Hr. Kw.-Hr. Kw.-Hr. 
Monthly production.................. 908,567 924,361 941,558 
POWER— August 11,1931 














tube boilers equipped with overfeed stokers and using 
individual steel stacks and natural draft. 

With both forced- and natural-draft plants operating 
under identical metering conditions and served by the 
same grades of coal, the Plant Service Division has had 
an unusual opportunity to determine the ultimate dollar 
value of equipment of this class in the production of 
steam. 

The boilers at Silver Lake are very much older than 
those at Orange, but are maintained in excellent condi- 
tion at all times. Commenting on this, a representative 
of the Plant Service Division said, “For comparative cost 
purposes it is interesting to compare the cost of process 
steam produced by this distinctly ‘old type’ natural-draft 
plant with that produced by the more modern forced- 
draft installation. Considering original outlay of capital 
and the reduced maintenance of auxiliary firing ap- 
paratus in the old plant as against the more efficient 
but costlier maintenance of the more modern plant, the 
possible sales price of the process steam is identical 
in both plants.” 

The accompanying cost summaries show the net re- 
sults of careful recording. In the final analysis, the 
actual consumption of coal and labor, etc., against pounds 
of steam produced is the essential business factor in any 
plant trying to determine real costs. 

Coal consumption is not based on larry weights to the 
boilers from the stock pile, but rather on the larry 
weights plus a 3 per cent shortage factor. This factor 
is applied to all larry weights to compensate for losses 
of coal weighed at the mine, on which terms final 
coal figures must be based. 

By this means calculations of costs are reduced to the 
absolute purchased weight of coal at mines and the steam 
sold by meter. 

The electrical-induction type of steam flow meter is 










August 11,1931— POWER 


used on all out-going lines, as well as for the internal 
distribution of steam in the plant for all purposes. These 
meters give an accuracy within 1 per cent and have 
proved very reliable and efficient if handled properly. 

Water is metered in two ways. The gross quantity 
received in the plant is measured by the regular form 
of meter and by venturi meters on boiler feed lines. 

Coal is weighed in by traveling weigh larry from over- 
head bunkers. 

Frequent coal tests are conducted on various coals to 
determine their actual dollar value to the plant. These 
tests are never of short duration, and are never espe- 
cially prepared, for what is wanted is the demonstrated 
value of this tested coal under normal operating con- 
ditions. By closely checking operations at all times this 
becomes the equivalent of a “test run.” A sample of 
every car of coal unloaded is accumulated into a com- 
bined sample of ten cars from a common source, and this 
sample is analyzed in the power plant laboratory. This 
procedure, well known to the plant’s coal supply people, 
prevents carelessness as to grade. 

All water used from any source is analyzed once a 
week to detect harmful ingredients that would affect 
maintenance. 

Care is taken that the fusing temperature of the ash 
is not too low for the furnace temperatures maintained. 
This seeming unimportant item had cost as much as 
$1,000 monthly in furnace lining and stoker repairs. 
By checking fusion temperatures this expense is posi- 
tively eliminated. 

In the production of power the Orange plant has a 
condition which few producers face. Alternating cur- 
rent is generated at 2,300 volts and converted into 
100-220 direct-current power for use throughout the 
divisions. The reason for this peculiar arrangement is 
the demand for direct-current power for storage-battery 
charging and for plating operations. 

The main turbine is a 2,500-kva., 3,600-r.p.m. alter- 
nator taking superheated steam (125 deg.) at 200 Ib. 
gage. Voltage at the switchboard is 2,300. 

Equipment used for conversion purposes comprises 
one 1,000-kw., two 500-kw. and two 200-kw. synchro- 
nous rotary converters, which are located at a central 
point in the industries in a separate substation, where 
all distribution and metering of power is centralized. 
The power factor is very high with this type of con- 
version equipment. It seldom falls below 99 per cent. 

About 25 per cent of the power requirements are 
purchased from the Public Service Company of New 
Jersey. This is found to be a distinct advantage, as 
the plant is thereby assured of continuity of operation 
if an accident should disable the main unit. 

In charging departments the prac- 
tice at the Thomas A. Edison power 
plant is unusual in several respects. 
First, the meters are checked and cer- 
tified each year by an outside testing 
laboratory, thus eliminating all dis- 
pute as to their correctness. Secondly, 
the consuming departments pay for 
their requirements by inter-depart- 
mental checks. Finally, every con- 
ceivable item of cost is charged 
against the Plant Service Division, 
so that a true value of what consti- 
tutes “power house” expenditure may 
be applied to the various products of 
manufacturing departments. 
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CORROSION TESTER 
Compares Metals and Liquids 


ORROSION is.a primary problem in the design 

of power equipment and in its operation. Design- 

ers and operators will therefore be interested in 
a new simple and rapid method of making corrosion 
tests under actual service conditions. The corrosion 
tester shown was developed by Cloyd M. Chapman, con- 
sulting engineer, 105 West 40th St., New York. 

With this equipment permanently attached to a boiler 
drum or other pressure vessel, samples may be intro- 
duced or removed while the vessel is under pressure. 
The method of operation will be clear from the cross- 
sectional sketch. After the specimen has been partly 
withdrawn, the gate valve is closed before the specimen 
is removed. 

Two types of specimens are suggested for use with 
this tester: first, a very fine wire wrapped on a special 


notched porcelain spool, and, second, a small cube having 





one or more polished surfaces. Both forms of specimens 
are shown in the drawing and the photograph. The 
wires shown in the photograph are, however, larger 
than would be used in actual work. 

The wire specimens are particularly designed for test- 
ing the relative corrosiveness of fluids in plants where 
weighing or photographic apparatus is not available. 
There is sufficient space on the spool to wind four wires, 
so that different grades of ferrous or non-ferrous metals 
may be tested at one time. 

At the end of the predetermined periods of tests the 
specimen is removed and the wires inspected. If the wire 
breaks with a slight twist it indicates that the corrosion 
has proceeded to a depth of about one-half the diameter. 
The latter is usually about 0.003 of an inch. 

Where apparatus for micro-photography is available, 
the use of the polished cube is preferred. With it very 


Fig. 2 (Below)—Specimens 

(metal cube and wire on 

porcelain block) may be in- 

serted or removed when ves- 

sel is under pressure. There 

is sufficient space on the spoel 
to wind four wires 
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quick and delicate tests may be made. The microscope 
will generally reveal extensive corrosion after exposure 
for twenty hours or less. 

Obviously, this equipment may be used to test the rela- 
tive resistance of various metals and alloys to a given 
fluid. Conversely, it may be used to test the relative 
tendency of various fluids to corrode a particular metal. 
For the former purpose several testers may be placed 
side by side to permit of concurrent tests. 

Another use of the equipment is to detect changes 
taking place in the fluids carried in the system. For 


instance, in a boiler plant in which water is deaérated, 


testers are useful in checking the effectiveness of the 
deaérating equipment. 

Finally, the tester may be used to measure the rate 
of deposit of scale, or the character of scale being 
deposited. 


FIG. 3—PHOTOMICROGRAPHS 


No. 1—Prepared specimen before subjecting to test. 
No. 3—Test in freshly boiled distilled water free of Og but con- 
No. 4—Test in freshly boiled distilled water free of 
CO. but containing 1.45 grains per gallon of Os No. 
0.61 grains per gallon of Og and 0.12 grains per gallon of COs. 


water free of Og and COs. 
taining 1.89 grains per gallon of COs. 


tap water. 
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OF BESSEMER-STEEL 
AT ROOM TEMPERATURE IN 500 CC, OF WATERS AS FOLLOWS: 


The corrosion tester consists of a cast-aluminum alloy 
yoke solidly fixed to a brass stuffing box with a hexed- 
head aluminum follower cap. The stainless-steel spindle 
projects through a standard gate valve. A stainless-steel 
hexed heavy nipple connects this to the pressure vessel. 
The spindle has double lead threads, which work in a 
bronze bushing in the top of the yoke. Specimens are 
attached to the end of the spindle with a stainless-steel 
hexed-head cap bolt. 

A straight threaded joint between the yoke assembly 
and the valve provides means for removing the yoke 
and spindle assembly with attached specimen for exam- 
ination. This joint is made tight by means of a copper 
or other suitable gasket. The stuffing box is packed 
with graphite ring packing. 

All parts are standard and interchangeable for use 
with either 200-lb. brass or 400-lb. monel valves. 





CUBES IMMERSED FOR 20 hr. 


No. 2—Test in freshly boiled distilled 


5—Test in distilled water containing 


No. 6—Test in City of Reading 
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Freezing ice 
; 300 Btu. 
Cooling can water--~., 
83.2 Btu. 
Cooling air 
IS.5 Btu, 
Subcooling ice 
177 Btu. 
/ wey core water 
39IB tu. 
Tank losses 
48.28tu 
Fig. 1—Heat-flow c he 
diagram for typical oilinitiniasaaias. 
ice plant 
yvoil surface 
; ZZZZI Heat of com- 
H= 614.9 —~ pression 1008tu. 
Btu. 
H=714.9 
"H from vau/# Btu. 
14.6 Atu. 
By M. F. KNOY 
Same Condenser surface 
Hremoved 
“f = 562.9 Btu. 
‘ 
‘H of liquid 132 Btu. 
Evaporating Temperature {0deg,F. 
Condensing Temperature 80 deg. F. 
Can Water 72 deg.F. Note: All Bt.u. values given 
Sizes of Cores Pulled {5 Ib. per Ib. ammonia 
Excess Weight Ice Frozen 7% handled 


Heat Balance 


Of an Ice Plant 


HEAT-BALANCE diagram has been constructed 
by the author for what might be termed a typical 
ice plant. Naturally this raises the question as to 

what constitutes a typical plant. And since individual 
plants differ so widely as to details of design and opera- 
tion, it is doubtful whether any one plant could be found 
that could be considered as representative of them all. 

However, the typical ice plant may be said to have 
a capacity of between 20 and 100 tons of ice per day. 
It uses raw water for ice making, low-pressure air for 
agitation, and pulls cores. It has a daily ice-storage 
vault, refrigerated by direct-expansion coils, and is 
without a liquid ammonia forecooler or a can-water 
forecooler. The suction pressure is from 15 lb. gage to 
30 Ib. gage, and the discharge pressure from 130 to 
170 lb. gage. 

Of course, there are many plants in operation which 
differ in almost every detail from the above description 
yet which may be better suited to their respective con- 
ditions than a so-called typical plant would be. Such are 
the plants that come over or under the above size limits, 
plants producing inferior ice for non-domestic use, and 
plants adapted to unusual conditions of water quality or 
temperature. Some of the latter group of plants may 
use high-pressure air for agitation, pull unusually large 
cores and vary at other points. But in any case the 
heat balance of the typical plant will give a general idea 
of what the heat balance in any particular plant should 
look like, and by proper corrections may be adapted to 
any given set of conditions. 
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A heat-flow diagram is shown in Fig. 1 and the heat 
balance in Fig. 2 for a typical plant operating under the 
following conditions: Evaporating temperature, 10 deg. 
F.; condensing temperature, 80 deg. F.; can water, 72 
deg. F.; size of cores pulled, 15 lb. per 300-Ib. block; 
agitating air, 0.6 cu.ft. per minute per 300 Ib. can. The 
B.t.u. values shown on the flow diagram are based upon 
the net heat from various sources per pound of ammonia 
handled, and those shown in the heat-balance diagram 
are on the bases shown on the diagram. The B.t.u. per 
pound of ice as sold, which is taken as 7 per cent less 
than the actual weight frozen, and as percentages of 
the total refrigerating load, are also shown in Table I. 

In a plant of this description the first heat transfer 
takes place through the can surface. Here the sensible 
heat of the can water plus that of the core water, the 
heat introduced by the agitating air, the latent heat of 
fusion of the ice, and the sensible heat given up by the 
sub-cooled ice, is all transferred into the brine. Since 
it was assumed that there would be no water forecooler 
in the typical plant, the flow diagram shows all of this 
sensible heat as going into the can. 

The chief source of heat in the can, however, is the 
latent heat of fusion of the ice. This amounts to 144 
3.t.u. per Ib., or 144 & 1.07 equals 154.1 B.t.u. per Ib. 
of ice as sold. 

The heat introduced into the can by the agitating air 
is an item which some engineers claim to be negligible. 
In this case the assumption has been made that the 
blower will take in atmospheric air at a temperature of 


POW ER— August 11,1931 














/ 
f 
] 





- 


75 deg. and at 70 per cent relative humidity. 
l 


lt is 


further assumed that after being discharged from the 
lower the air was cooled to 75 deg. before entering the 


ans. Under these conditions the net heat introduced 
hy the air will consist of the sensible heat ofethe dry air 
above 32 deg. F., plus the latent heat of condensation 
of the water vapor it will give up on being cooled to 
32 deg. F. The water vapor will have a partial pressure 
of 0.3 Ib. per square inch and will weigh 6.59 gr. per 
cubic foot. The air will have a partial pressure of 14.4 
Ih. per square inch and will weigh 0.0727 Ib. per cubic 
foot. On leaving the cans the air will carry 2.12 gr. of 
moisture per cubic foot at 32 deg.. or about 1.99 gr. 
per cubic foot of the original air. Thus it will have lost 
+6 gr. of moisture per cubic foot of the original air. 
At this pressure water vapor has a latent heat of con- 
densation of approximately 1,058 B.t.u. per pound, or 
0.148 B.t.u. per grain. Latent heat would, therefore, 
amount to 0.148 x 4.6, or 0.681 B.t.u. per cubic foot 
of air. Sensible heat would amount to 0.0727 « 0.24 
x (75 — 32), or about 0.75 B.t.u. per cubic foot of 
air. Total heat introduced would then be 0.75 + 0.68, 
or 1.43 B.t.u., per cubic foot of air. 

It has been found that with cans 11x22 in. at the top. 
producing 300-Ib. blocks, 12.8 cans per ton of ice per 
day will be required with brine at 15 deg. The total 
net heat introduced by the agitating air will therefore 
be approximately 8 B.t.u. per pound of ice as sold. It 
will be seen that since this is some 3 per cent of the 
total refrigeration per pound of ice it is by no means 





negligible. 

If 15-lb. cores are drawn and filled with water at 
72 deg. the net heat thus imtroduced_ will be 
(72 — 32) & 15 ’ aa 

or 2 B.t.u. per pound of ice as sold. 
300 ] ] 


The diagram shows this heat as being introduced into 


Condensing Temperature 80deg_F. 
+p tr Temperature {Odeg F. 
Ef 


the can. As a matter of fact, however, many plants 
have core water forecoolers which reduce the temperature 
to 40 deg. or lower before it is put into the cans. This 
procedure does not change the quantity of heat involved, 
though it does change the point of entry into the system. 

All of the above increments of heat pass out through 
the can wall and into the brine being circulated among 
the cans. Other quantities of heat come into the brine 
through the insulation on the sides and bottom of the 
freezing tank and through the can covers. Some heat is 
introduced by the work done on the brine by the 
agitators. This amounts to 3,413 B.t.u. per kilowatt-hour 
of work actually performed. The relative amounts of 
heat added to the brine from these sources vary widely 
in different plants. In this assumed case all tank losses 
amount, roughly, to 10 per cent of the total refrigerating 
load, or 24.8 B.t.u. per pound of ice as sold. 

Another source of heat is the daily ice-storage vault, 
which wall require 3 per cent of the total refrigerating 
load to keep it cold, or approximately 7.5 B.t.u. per pound 
of ice as sold. On the diagram, Fig. 2, this heat is 
shown as entering the system at the suction accumulator 
through the vault return line. 

The heat carried by the brine and acquired from the 
various sources mentioned above is transmitted to the 
refrigerant through the evaporating coils or brine cooler 
surface. 

With operating conditions as assumed above, the 
saturated suction gas will have a total heat of 614.9 
B.t.u. per pound. The warm liquid will have a heat 
content of 132 B.t.u., and the net refrigerating effect will 


Fig. 2—Heat balance of a medium-sized ice plant 
Heat-flow figures are in B.t.u. per ton of ice 
sold, which is 7 per cent less than the ice frozen 
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be 614.9 — 132, or 482.9 B.t.u. per pound of ammonia 
handled. 

With saturated suction at 10 deg. and a condensing 
temperature of 80 deg., the Mollier chart reveals that 
the theoretical heat of compression will be approximately 


85 B.t.u. per pound. Experience shows, however, that 
under these conditions the usual ammonia compressor 
will have a volumetric efficiency of only about 85 per 


cent. Hence the actual heat of compression will be 

approximately oS or 100 B.t.u. per pound. Since the 
- 0.85 

saturated suction gas car- 

ried 614.9 B.tu. per pound, 

the discharge gas would 


carry 614.9 plus 100, or 
714.9 B.t.u. per pound. And 
the heat removed in the 
condenser would be 714.9 
—132, or 582.9 B.t.u. per 
pound of ammonia han- 
dled. The 132 B.t.u. re- 
enters the system with the 
warm liquid. 

In stating that the suction 
gas reaches the compressor 
in a dry, saturated condi- 
tion, it is assumed, of course, 
that the suction line is of 
reasonable length and well- 
insulated, that the evaporator is operating flooded or 
practically so, and that a suction accumulator is used to 
remove excess liquid from the suction gas. These con- 
ditions actually prevail in many modern plants. 


ReEpuctING HEAT INCREMENTS TO A MINIMUM 


All realize that the production of ice is merely a 
matter of absorbing heat at brine temperature and dis- 
carding it at the temperature of the condensing water. 
It therefore stands to reason that any reduction in the 
quantity of heat thus handled per ton of ice made will 
result in a like reduction in the power requirements. 
And since Figs. 1 and 2 are graphic representations of 
the various heat increments that go to make up the 
refrigerating load, it is well to go over them, one at a 
time, to discover where reductions may be possible. 

The first source of heat is the sensible heat of the 
can water. The only way that this can be controlled in 
the typical plant is to make sure that the natural tem- 
perature of the water is not increased before it reaches 
the cans. One offender in this respect is the storage 
tank or reservoir in a boiler room, near steam piping, or 
directly exposed to the sunlight. The heat added to the 
water in this manner is just so much increase in the 
total refrigerating load of the plant, and should therefore 
be avoided by insulating the tank, by covering it, or by 
placing it in a more suitable location. 

The latent heat of fusion of the ice is one item over 
which the engineer has no control, since it is constant 
under all normal conditions. He can, however, avoid 
excessive overweight in the ice block. In the heat bal- 
ance it was assumed that 7 per cent overweight of ice 
was frozen to take care of shrinkage. This may be too 
little in some cases of long delivery routes and slow 
delivery. On the other hand, it may be excessive in cases 
where the ice is to be used on the spot. Whatever may 
be the percentage of excess weight decided upon as 
adequate, the engineer should see that it is_ strictly 
adhered to. If 5 per cent is considered adequate and a 
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Though heat-balance diagrams of steam power 
plants are used to obtain the highest over-all 
efficiency, seldom are such diagrams prepared 
for ice or refrigerating plants. Certainly if a 
refrigerating engineer drew up such a diagram 
for his plant, calculating the various losses 
from instrument readings and other data, he 
might discover that the operation was entirely 


unbalanced and inefficient 





poorly adjusted can filler or carelessness in filling cores 
raises the actual excess weight to 10 per cent, then there 
is a waste of approximately 5 per cent of the tota’ 
refrigeration. 

The next item is the heat introduced by the agitatin:: 
air. Under the assumed conditions about half of this 
heat is due to the sensible heat of the dry air and about 
half to the latent heat of the water vapor lost upon 
cooling. The portion of heat due to the water vapor 
is practically eliminated in some plants by having the 
blower take its suction from under the tank top. The 
suction air then carries very 
little excess water vapor, 
and since it is originally at 
a low temperature it may 
reach the cans with less 
sensible heat than would the 
air taken in at normal atmos- 
pheric temperature. Where 
it is not feasible to use this 
cold air for the blower suc- 
tion, at least some provision 
should be made to run the 
discharged air through a 
cooler to reduce it to atmos- 
pheric temperature before 
going to the cans. 

In the case covered by 
Figs. 1 and 2 it was assumed 
that 0.6 cu.ft. per minute per can is required for proper 
agitation. This should be sufficient for a plant having a 
poor quality of raw water. Many plants will be able to 
make good ice with considerably less air than this. Some 
will require more. But whatever the requirements of the 
particular water in question, no more air than necessary 
should be used. The engineer should determine from 
experiment the minimum of air that will give a good 
quality of ice at various tank temperatures and should 
use only that amount. It is evident that when operating 
at low tank temperatures a comparatively large volume 
of air will be required. But this is no reason why the 
same volume should be sent through the cans when 
operating at high tank temperatures during the slack 
season. In the above case the tank temperature is taken 
as 15 deg. F., with a freezing time of 46 hr. If the 
tank temperature is raised to 23.5 deg. the freezing time 
will be doubled and the total volume of air per ton of ice 
will likewise be doubled if the rate of agitation is not 
also reduced accordingly. Instead, then, of the agitating 
air requiring 3 per cent of the total refrigerating load. 
as in the above case, it would require approximately 6 
per cent of the total. This extra 3 per cent of the refrig- 
erating load is well worth saving. 

The heat given up by the ice on being cooled to brine 
temperature is another constant that cannot be controlled. 
However, the engineer can avoid waste in this item also 
by eliminating excessive overweight and abnormally low 
tank temperatures. 

The refrigeration used in cooling core water is based 
upon the assumption that 15 Ib. cores will be drawn. 
In cases where smaller cores may be drawn without 
impairing the quality of the ice or unduly delaying the 
freezing process, a small saving may be realized. The 
engineer should not pull larger cores than necessary. 

The next source of heat shown on the chart is that 
of tank losses. These will not be subject to direct con- 
trol by the engineer, since they depend primarily upon 
the quality of insulation used on the low-temperature 
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portion of the system. This problem is therefore one 
to be solved by the owners and builders at the time the 
plant is designed. Many designers have come to realize 
that a well-insulated system pays good dividends in the 
form of increased capacity and reduced operating costs. 

Next to present itself is the heat absorbed in the daily 
ice-storage vault. The comparative magnitude of this 
item varies widely from plant to plant. It is a function 
of insulation thickness, size of vault used, temperature 
carried, and the proportion of time that doors are kept 
open. In most modern plants the vault is of moderate 
size and well insulated. If a larger vault than needed 


TABLE I—HEAT ABSORBED BY REFRIGERANT 
B.t.u. per lb. Per Cent 
B.t.u. per lb. of Ammonia _ of Total 
Source of Heat IceasSold Circulated Refrigeration 

Latent DORt OF 100.5 a5 sci ceca esis 154 299.8 62.0 
Sensible heat of water................ 42.8 83.2 17.2 
Sensible heat of ice.................. 9.1 unr Ey A 
Heat introduced by core water........ 2.0 3.9 -8 
Heat introduced by agit. air.......... 8.0 15:5 3:2 
(ee a ere ee 24.8 48.2 10.0 
Heat absorbed in vault............... r Bie 14.6 3.0 
ERE Bae RCN Ns ho Re atl as 248.2 482.9 99.9 


has been provided it simply means unnecessary refrig- 
eration losses from this source throughout the life of 
the plant. The operator can, however, do his part in 
holding these losses to a minimum by keeping the doors 
shut as much of the time as is possible. If ice must be 
cut at the vault entrance an anteroom for this purpose 
should be partitioned off from the rest of the vault. 

Some of the sources of heat discussed form only a 
small proportion of the total refrigerating load of the 
plant, but they have been considered nevertheless. It is 
through the knowledge and control of these various losses 
that the competent refrigerating engineer distinguishes 
himself from the mediocre engineer. In doing this he 
also contributes to the welfare of the business by thus 
keeping the cost of producing ice at a minimum. 

In preceding paragraphs the discussion has been 
centered on ways and means of keeping the total refrig- 
erating load on a plant at a minimum for a given ice 
output. The next problem is to determine how the plant 
can perform this refrigeration with the expenditure of 
as little energy as possible. Since the ammonia com- 
pressor usually consumes more than half of the total 
power required in the production of ice, a close study 
of the causes of greater power consumption by this 
machine is justified. 

It is a well-known fact that the heat of compression 
per pound of ammonia varies with the ratio of compres- 
sion. In other words, the greater the difference between 
suction and discharge pressures the greater the heat of 
compression or power consumption. The engineer should 
therefore endeavor to operate with the suction pressure 
as high and the discharge pressure as low as possible. 

One obvious way to keep the suction pressure high 
is to keep the freezing tank at as high a temperature 
as will produce the required amount of ice. An equally 
obvious way to keep the head pressure low is to keep 
the condenser purged of foul gases at all times. Perhaps 
the chief factor determining the difference between suc- 
tion and discharge pressures is the area and condition 
of the heat-transfer surfaces. The proper area of these 
surfaces should have been taken care of in the design of 
the plant, but it is the duty of the operating engineer 
to see that their condition will facilitate heat transfer. 

The can surface is the first heat-transfer surface 
through which the heat must pass, and its condition does 
not, as a rule, become such as will greatly hinder the 
process. The circulation of brine among the cans may 
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become impaired, however, due to broken baffles or bulk- 
heads or to faulty agitator performance. Maintaining 
proper brine circulation is the chief means of insuring 
rapid transfer of heat from the cans to the brine. The 
brine should also be kept at the maximum level, as a 
low brine level greatly retards freezing, requiring a lower 
brine temperature and hence a lower suction pressure for 
the production of a given amount of ice. 

The evaporator surface is the next point of heat trans- 
fer. The process may be retarded at this point by poor 
brine circulation or by the fouling of the surface on the 
inside with oil. The latter condition may be prevented 
by frequently draining the accumulated oil from the evap- 
ator. Fouled surfaces on the evaporator require a greater 
temperature difference between ammonia and brine, and 
since the temperature at which the brine must he held is 
determined by other factors this means that a lower tem- 
perature and lower suction pressure will be required. 

The last heat-transfer surface is that of the condenser. 
Fouling of this surface has the effect of increasing the 
head pressure. Under some conditions the condenser 
surfaces will need cleaning every few days if the com- 
pressor power is to be kept at the minimum. 

A final factor in determining the head pressure is the 
temperature of the cooling water. Where this is drawn 
from wells or natural bodies of water there is little that 
the engineer can do to control its temperature. But 
where cooling towers or spray ponds are used he will 
find that attention to the proper operation of these 
devices pays good dividends in the form of reduced 
power bills. 


CONDITION OF THE COMPRESSOR 


When everything possible has been done to reduce the 
quantity of heat going into the system per pound of 
ice produced, and when the condition of the heat-transfer 
surfaces has been looked into so that there will be as little 
difference as possible between the evaporating and con- 
densing temperatures of the refrigenant, there remains yet 
another possible source of power waste. This is th 
compressor itself. The motor and compressor should, 
of course, be designed for high efficiency; but the engi- 
neer is not responsible for this*feature. He is, however, 
charged with the responsibility of seeing that the moving 
parts of the compressor are kept in good working order. 
Adequate lubrication is the first step toward this end, 
and the next is periodic inspection with repairs and 
renewal of parts when necesary. 

If these precautions are observed, the heat of compres- 
sion will remain in proportion to the other heat sources 
as shown on the diagram, power bills will be kept at a 
minimum, and the study of the plant heat balance will 
have been rewarded. 
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WHat IS BELIEVED to be the smallest switchboard ever 
designed is being installed on the new naval airship 
Akron for controlling power and lighting circuits. This 
switchboard will control the generators, electric motors, 
storage battery charger, and the circuits to the generator 
room. It will also control circuits to the engine room, 
control room, radio room, the fire control system, the 
interior lights, gangway lights, running lights, instru- 
ments, electric fans, telephones, and the galley equipment. 
Including all equipment on front and rear panels, the 
switchboard is only 42 inches wide, 35 inches high, and 


12 inches deep. Its total weight is 200 pounds. Over 
2.170 feet of wire were used for connections. 
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roller chain = con- 
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motor 


By W. A. WARRICK* 
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To Suit the Drive 


OLLER-CHAIN drives, like other types, improp- 

erly chosen or misapplied, can only be sources of 

unnecessary expense and anoyance, regardless of 
careful installation, lubrication and maintenance. The 
first requirement of any drive is dependability. When 
drives are to be subjected to occasional severe shocks, 
which must nevertheless be positive, the use of shear 
pin sprockets satisfies the conflicting requirements. The 
size of the shear pin section is established by the degree 
of protection desired. 

Resistance to abuse is a valuable quality of roller- 
chain drives. The character of performance of heavy 
motor trucks utilizing roller chains and sprockets is indic- 
ative of their ability to withstand temporary misalign- 
ments, shock loads, high speeds, exposure to water and 
abrasives, and limited lubrication. 

Roller-chain drives may be installed and removed 
easily and quickly without special tools, particularly for 
those applications requiring occasional changes in drive 
ratio, and when sprockets are so located that their 
replacement necessitates extensive dismantling of com- 
plete units, wheels made with split plates and hubs offer 
added convenience. 

The economy of these drives is a factor which has 
contributed greatly toward their wide usage. First costs 
are low because standard chains are made for stock in 
substantial quantities. When conditions permit. stock 
sprockets are used, resulting in an additional saving com- 
pared with the cost of wheels made to individual spec- 


*Mechanical engineer, Diamond Chain & Manufacturing Com- 
pany, Indianapolis, Ind. 
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ADAPTABILITY to meet a wide range of 


requirements, center distances of sprockets 
and sprocket ratios, multi-center drives, the 
use of idlers, vertical and horizontal drives, 
applications for sprocket speeds up to 3,600 
r.p.m., ranges of chain size available, and the 
data necessary to determine the correct 
chain for a drive are factors considered 


ifications. Running costs are moderate because lubrica- 
tion and maintenance expense are low. 

The high efficiency of roller-chain drives is an 
attribute of their simple construction. Their efficiency, 
in the neighborhood of 98 per cent when new, is main- 
tained with practically no tapering off until normal wear 
requires replacement. Statements as to the exact effi- 
ciency are apt to be misleading, because this is affected 
to some degree by variables of design and conditions of 
service. 

Roller-chain adaptability has a strong appeal ‘to those 
who design equipment to meet a wide range of conflicting 
requirements. Extreme compactness is possible where 
width, height and length are restricted. Center distances 
of sprockets may vary widely. There are few instances 
where the difference of a few inches in this dimension 
accounts for the difference between satisfactory and 
unsatisfactory performance. No fixed upper limit for 
center distance can be established. Location of sprockets 
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so close that their teeth barely clear is not best practice, 
but when this is necessary, successful operation can 
be had. 

The symmetry of roller chains, which make them 
capable of reversed flexing of joints, frequently solves 
apparently complex problems of design by the use of 
one chain for driving several sprockets. Although two- 
sprocket drives are more frequently encountered than 
multi-center drives in which there is more than one 
driven shaft, the latter are not at all unusual. Shafts 
may be positioned where convenience dictates and with- 
out compromise to suit restrictions of the drive. Idlers 
may be used to direct the chain’s path clear of interven- 





Diesel engine connected to logging hoist by a triple-strand 
roller chain 


ing maciiine elements and they may be inside or outside 
of the chain. 

Any angle of the sprockets’ centerline with the hori- 
zontal may be approved. Drives with vertical centers 
having the small sprocket below are less desirable than 
those with horizontal centers for which the weight of 
the slack strand serves somewhat as an automatic take-up. 
There are, however, many thousands of high-speed 
vertical-center roller-chain drives establishing good per- 
formance records. It is desirable, but not essential, that 
the larger sprocket be below and that center distances 
be adjustable. 

The usual plane of roller-chain operations is vertical, 
sprockets having horizontal shafts, but chains can be run 
in a horizontal plane, the shafts being vertical. This 
arrangement is practicable, even if not ideal, especialiy 
if centers are adjustable and relatively short. The bevel 
of indice plates of the chain provides a guiding effect. 
Such roller-chain drives, properly designed, have satis- 
factory life. Drives with shafts parallel but between the 
horizontal and vertical planes are rare, but are capable 
of adequate performance, although chain and sprocket 
life is not as great as when the shafts are in a horizontal 
position, 

Ratios of roller-chain drives as great as 7 to 1 are 
not unusual, and even larger ratios are feasible. When 
large ratios are required a series of two or more drives 
of moderate ratio are preferred to one of the same total 
ratio. For relatively slow speeds, drivers having as 
few as 7 to 8 teeth may be used for the faster-running 
shaft. For extremely restricted locations, sprocket teeth 
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have been cut directly in the shafts, sections of which 
have been upset somewhat to form the sprocket blanks. 
Large sprockets may have more than 100 teeth, but this 
is rare in combination with the minimum size of com- 
panion sprocket. Heat-treatment of the smaller sprockets 
provides for approximate equality of rate of tooth wear 
with larger wheels. Roller-type chains are suitable for 
shaft speeds of 3,600 r.p.m., and, when all conditions 
are favorable, for even higher speeds. At the other 
extreme, both large and small chains may be used for 
speeds so slow that the motion is almost imperceptible. 
For each pitch of chain there is a more or less elastic 
limiting speed that should not be exceeded without 
approval of the chain manufacturer. The shorter the 
pitch the lighter the weight, and the greater the roller 
size in proportion to the pitch the higher may be the 
shaft’s speed. 

For very high speed drives, it is necessary to utilize 
short-pitch chains. The small bearing areas of these 
limit their power-transmission capacity. The usual maxi- 
mum at 3,600 r.p.m. being about 20 hp. For very slow 
speeds and heavy loads the largest chains may be used, 
but the majority of applications are between the two 
extremes of high and low speed. 

The power-transmission capacities of individual chains 
are greatest at lineal speeds of 1,500 to 1.800 ft. per 
minute. The maximum horsepower to which each pitch 
of chain may be considered suited, may be assumed to 
be that of paired quadruple chains. This is, substantially, 
eight times the capacity of single-strand chains as given 
in the table. Roller chains have been assembled in units 
of as many as 8 strands, but that is unusual except for 
the smaller pitches. Chain speeds greater than 1,800 ft. 
per minute do not necessarily violate good practice if 
the result of large sprocket size rather than of running 
the chain over sprockets at shaft speeds greater than 
recommended in the table given on the last page. 





Triple- and single-strand roller-chains drive the camshaft, 
the fuel, lubrication and water pumps on this 8-cylinder 
diesel engine 
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The transmission of power from electric motors is well 
within the field of roller-chain drive utility. For 1,800- 
r.p.m. motors, 40 hp. is the maximum usually recom- 
mended. With 1,200-r.p.m. motors 75 hp. can be handled 
advantageously and for 900- and 600-r.p.m. motors 150 
and 200 hp., respectively. For slower-speed driving 
shafts maximum power capacities range from 360 hp. at 
375 r.p.m. to 500 hp. at 240 revolutions per minute. 

Selection of roller-chain drives is simple. The speed 
of the faster-running sprocket establishes the maximum 
chain pitch, and the chain’s bearing area suitable for the 
rotative speed determines the power-transmission capac- 
ity. The number of sprocket teeth, the chain pitch and 
the rotative speed establish the lineal speed. The capacity 
of single-strand chain at the lineal speed involved may 
be determined from the table. For small drives. the 
longest pitch suitable for the shaft speed may be of 
greater capacity than needed. In such instances shorter- 
pitch chain should be selected. If the capacity of single- 
strand chain is inadequate, multiple strands may be used. 
Multiple chains may be run at the same shaft speeds as 
single-strand chains of the same pitch, roller diameter 
and roller width. 

The capacities and rotative speeds given in this article 
are flexible. They are intended as a genera! guide and 
one not applicable without regard to the variables that 
affect drive performance. Similar tables are published 
by all manufacturers of roller chains. Comparison of 
the widely varying ratings of different makes for 
identical chains may be puzzling. However, it should 
be realized that these differences. instead of measuring 
the relative mechanical values, reflect the various stand- 
ards of performance expected. The higher ratings 
assume more favorable conditions of operation and con- 
template less extended service life. 

With the assistance of the complete data offered by 


* 
ee 


4. 





Although runn‘ng in an inclined plane, this triple-strand 
roller chain connects a 7.5-hp., 1,750-r.p.m. 
motor to its load 


198 





roller-chain manufacturers, the design of roller-chain 
drives is not complex; although observing a few simple 
principles will contribute to best results. All of the chain 
makers maintain engineers whose services are available 
either for making original recommendations of chain and 
sprockets or for checking specifications submitted to 
them. 

When center distance of sprockets for a chain drive 
can be selected, this dimension should be chosen to pro- 
vide an arc of not less than 120 deg. but is not always 
essential. In general, the center distance of two-sprocket 
drives in relation to the sprocket size should be such that 





One of ten ash drags driven by 5-hp., 1,150-r.p.m. motor 
through single-strand roller chain, with sprocket-center 
distances of 5 to 15 feet 


the angle between the driving and slack strands of the 
chain is not more than 60 degrees. 

For long centers and small ratios, the upper strands 
must do the driving to prevent interferences of the upper 
and lower runs unless the upper strand may be supported 
by an idler. This practice may be approved if the speed 
is slow and the load uniform. Under some circum- 
stanances it is practical to use chain drives where the 
center distances vary constantly. 

Roller-chain drives with fixed centers are common, 
wear being compensated for by shortening the chain 
when necessary. It is better to adjust the center dis- 
tances when this is convenient, because it permits better 
control of the chain slack. 

For all multi-sprocket drives a fairly generous wrap 
arc on each wheel is desirable, especially for the driver. 
This distributes the load among the teeth and facilitates 
proper meshing. A mesh of less than five teeth and a 
chain span of less than five or six pitches between 
sprockets is to be avoided. 

On two-sprocket drives, chains articulate four times in 
one complete cycle of an endless length. This opera- 
tion occurs under the working loads at the driver and 
follower ends of the driving spans and under loads due 
only to the weight of the slack strands at both ends of 
the latter. Slack strand idlers, adjusted manually, do 
not require over-chaining to compensate for their pres- 
ence, but spring-loaded and weight-loaded idlers cause 
extra wear. Idlers meshing with driving strands are 
used when more exact timing relation of driving and 
following sprockets is necessary than can be obtained 
with one idler. Duplex idlers may be adopted in such 
instances, two wheels being established on fixed centers 
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with relation to each other, but adjustable as a unit for 
chain take-up in both strands, one idler contacting the 
driving strand and the other meshing with the slack 
strand. Sprockets are ordinarily used for idlers, but 
disks without teeth and even shoe idlers on which the 
chains will roll can occasionally be recommended for 
slow chain speeds or intermittent service. 


WHAT THE MANUFACTURER SHOULD BE ToLp 


When manufacturers of roller chains are consulted 
for original recommendations of drives or for checking 
selections previously made, their work can be most effec- 
tive only when complete specifications are made 
available. These should include not only dimensional 
information, but also conditions of operation and _ per- 
formance requirements. 

For all shafts, rotative speeds should be given, accom- 
panied by information as to whether exact ratios are 
necessary. Shaft diameters, key-seat and set-screw sizes 
and available length along the shafts are essential infor- 
mation. If plate sprockets 
are required for fastening to 
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an important influence on the design of the whole drive. 
Pulsating loads imposed by reciprocating units usually 
require overchaining, especially for single-cylinder units, 
unless service-hours are limited. Smooth loads such as 
those of centrifugal pumps and fans are as favorable for 
chain drives as for other types of driving equipment, 
especially if they are not subjected to frequent starts 
and stops. 

Lubrication is important in its relation to chain and 
sprocket life and should be included in drive specifica- 
tions. This feature will be discussed in the next article. 

The desired standard of noise level should be taken 
into account in designing roller-chain drives. Those 
selected for extreme quietness are much different from 
drives where noise is of minor importance. The degree 
of difference may be appreciated when it is realized that 
the power-transmission capacity of a given single-strand 
chain and that of a four-strand chain of half that pitch 
are substantially equal. However, the maximum allow- 
able shaft speed for which a quadruple-strand chain may 


LOADS FOR STANDARD SINGLE-ROLLER CHAINS 





hubs or flanges, bores and 


























\ 

































































boltin dimensions must be ; E Ss The upper figures are rated horsepowers. 
: g - ri : ¢ = = Oy 22 The lower figures are loads in pounds. 
given, and also it must be Chain No.| = - | =e | as a ———— 
5 a = on ays Chain Velocity in Feet Per Minute 
ee See paras a z eB | es) <5 50 | 100 | 200 | 300 | 400 ; 600 | 800 | 1,000 | 1,200 | 1,50 
: , = :+ | 600 | f ; : 
to be split-, single- or double- ET Al cS ili Wh Win Butt Bi ath Boned Resantit Boas | cil Hla Marae 
hubbed 35N 35 # | 0.200} 3,600] 0.30! 0.55; 0.97] 1.30) 1.56] 1.96} 2.24 2.45] 2.60) 2.80 
ubbed. — 197) 183; 161; 143; 129) 108} 93! 81 72; 62 
‘ " a Pe er | er enn Pn | ese ree rete kt) Eee |e eee & - . [sone - — 
; Direction of shaft | rota 41 vy; 1, | 0.306) 2,900/£ 0. 36 0.08) 1.18, 1 59} 1.91 2.39) 2.73} 2.99| 3.201 3.40 
tions should be _ indicated, 240) 224, 196174) 157) 132) 113] 99] 88) 75 
2 EN oni, Sn Renn Meats) Reni Aik Mie Seana, Sn ; 
and data on distances between 40 16 fs | 0.312] 2,600] 0.50} 0.92} 1.62) 2.17) 2.60| 3.26; 3.73! 4.08] 4.40] 4.70 
centers should be complete, ed He COUPE ME WR. BR hes, Bis Monts Mis Dies Blais Mees, 
. : 50 56 3¢ | 0.400} 1,900} 0.78) 1.47; 2.57| 3.45} 4.14] 5.18] 5.93| 6.50} 6.90] 7.40 
es og or 1 rs ’ 521| 484, 4251 379] «-342} «= «285| +245] 215] 91] 163 
and possible range of adjust- |e | | | J] ff ee ~ 
I ‘ae Palo 4 ) 60 4 1, | 0.469] 1,500) 1.13) 2.11/ 3.70] 4.96] 5.96| 7.46) 8.54} 9.35] 10.0) 11.0 
ment. Limitations on allow- 750} 698 612| 545) 492] 410; 352] 309! 276] 236 
. + a Sr Heer See See ener ce a Penne as —_ -_— — ons 
able diameters over the chain 80 1 5¢ | 0.625] 940] 2.02} 3.75; 6.58] 8.82) 10.6) 13.3) 15.2| 16.6] 17.7] 19.0 
on the sprockets should be a A I ces Cites Micncnn Il Mat Ms cis Ws Me Ml 
mentioned if restricted, as 100 1g 34 | 0.756] 645) 2.93) 5.46] 9.61] 12.8} 15.4) 19.3] 22.1] 24.1] 26.0} 28.0 
ea coe ea ee 1,940 1,800! 1,580} 1,410; 1,270 1,060) 912} 798] 711) 609 
ines B Z _ — ee a a Ce oe —_—_ 
: , 120 1% 1/1 0.875} 520} 4.41; 8.20) 14.4] 19.3! 23.2) 29.0] 33.2) 36.3] 39.0] 42.0 
the larger sprockets. When ‘ 2,920; 2,710) 2,380| 2,120} 1,910, 1,590] 1,370) 1,195] 1,068) 916 
sprocket diameters —_ are 140 134 | 1 1.000 370 5.31] 9.89| 17.3| 23.2| 27.9) 34.9] 39.9] 43.7] 47.0] 50.0 
limited the use of short 3,510} 3,260) 2,860) 2,550) 2,295) 1,916) 1,650| 1,444) 1,284) 1,101 
chain pitches will avoid an 160 2 114 | 1.125] 325] 7.25] 13.5] 23.61 31.5/ 38.1) 47.6] 54.5) 59.7] 64.0) 68.0 
unusually small number of sont Means. be a Mii: Mince Bosco ines: Ratios Bins 
ms we i 200 213 | 115 | 1.562; 240] 11.4] 21.5) 38.1! 51.0] 61.3 76.7) 88.0} 97.0) 104.1) 112.2 
teeth. Requisite ue eg ; 7,530| 7,100! 6,300) 5,600| 5,059; 4,220] 3,630] 3,200] 2,860| 2,470 
chain — 


hearing area of 





should be obtained by in- 

crease in pin length with a multiplication of strands 
rather than by pin diameters as for longer-pitch single- 
strand chains. 

The power to be transmitted, average, maximum and 
minimum, and the relative durations of the loads will 
influence the capacity of the-drive chosen. Expected 
hours of service annually is important. With all other 
specifications identical, a chain drive suitable for inter- 
mittent service is not equally so for continuous service. 
Drives for seasonal service or for stand-by in case other 
equipment fails should be designed with the time factor 
in mind if they are to give the required service without 
unnecessary cost. 

The nature of the driving unit should be mentioned. 
Impulsive delivery of power by single-cylinder internal- 
combustion engines and unusually heavy-starting loads 
are no more desirable for roller-chain drives than for 
other types of transmission equipment. The characteris- 
tics of electric motors and multi-cylinder engines are 
particularly favorable for these drives. 

The load character imposed by the driven unit has 
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be used is close to three times as great as that for which 
the single-strand chain of equal capacity may be approved. 
Sprocket diameters being equal, shorter pitches and cor- 
respondingly greater numbers of teeth plus greater multi- 
plication of chain strands foster low noise levels. 


RELATION OF CHAIN CAPACITY TO POWER 


When selecting roller-chain drives, the importance of 
the equipment should be taken into account in establish- 
ing the relation between the potential capacity of the 
chain and sprockets and the power to be transmitted. On 
machinery where freedom from interruptions is para- 
mount, it is false economy to select a drive on the same 
basis as for equipment used intermittently. The cost 
of drives is so small compared to the equipment they 
operate that it is unwise to cut corners too severely in 
balancing drive cost against total costs. 

Correctly selected and given reasonable care, roller- 
chain drives. by virtue of their intrinsic simplicity and 
substantial construction, meet both high-speed and low- 
speed power-transmission requirements. 
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FUSE PERFORMANCE 


In Relay Service 


Tests results show how accurate fuses of the 
same size are in time of interrupting an over- 
load, how sensitive they are to load changes, 
and how selective two or more fuses, of 
different sizes in series, are in clearing a fault 


on a power system. 


HE performance of a fuse as a relay may be 

considered particularly as it fulfils the require- 

ments of accuracy, sensitivity and selectivity. The 
characteristic of accuracy may be compared only between 
fuses of the same type and rating, since a fuse can func- 
tion but once and therefore offers no means of comparing 
successive operations. 

Variations in blowing time of fuses of exactly the 
saine rating may range up to 500 per cent under identical 
overload conditions. This is shown in Table [, which 
gives the results of comparative tests made under stand- 
ard conditions, each test being the average of several. 
All of these tests come within the limits specified by 
standard code requirements, so that the ability of a fuse 
to meet code requirements is no guaranty of extremely 
accurate performance. Fuse No. 1 in this test is of a 
special type designed to give an extra long time delay, 
approaching the characteristics of the thermal cutout. It 
is therefore not fairly comparable to the other four, 
which are of usual construction. The value of the addi- 
tional time lag of No. 1 fuse is quite apparent. This fuse 
would not be affected by short time overloads, yet its 
blowing time is within the limit stipulated by code re- 
quirements for safe operation. The fuse’s construction 
is shown in Fig. 1. Additional metal used in the link 
construction increases the heat-storage capacity and 
thereby increases the blowing time under short-time 
moderate overloads. 

The degree of accuracy in the time required to clear 
a short circuit possible by using fuses of the same manu- 
facture is indicated by the test results given in Table II. 
While the per cent variation of any one fuse from the 
TABLE I—OVERLOAD TESTS ON 250-VOLT INCLOSED FUSES OF 

VARIOUS TYPES AND MANUFACTURE* 


—-—Average Time in Seconds— 


Rating Overload, Fuse Fuse Fuse Fuse’ Fuse Max. Time, 
of Fuse, Per Cent No. | No. 2 No.3 No. 4 No. 5 Code Rules 
Amperes 

50 40.9 21.7 14.8 42.0 33.0 60.0 
30 100 11.5 4.8 2.8 4.5 6.0 oe 
150 5.4 2.3 BS 2.0 3.0 es 
50 103.3 54.5 44.6 92.8 66.0 120.0 
60 100 a2 6 83. 6.8 16.7 16.0 ores 
150 11.7 5.0 2.0 6.5 7.0 Bias 
50 184.8 38.6 61.5 152.1 77.0 240.0 
100 100 43.8 10.0 9.4 9.4 17.0 Aan 
150 16.7 4.6 4.8 ef 2); ree 
50 300.8 57.7 109.5 195.1 98.0 360.0 
200 100 58.6 13.9 10.3 12.7 29.0 oak 
150 23.4 5.9 >.2 =e S00 = kav 
50 316.6 56.0 100.9 304.0 169.0 720.0 
400 100 64.8 13.6 DB 49.3 35.6 oe ee 
150 22.0 5.8 5.0 6.5 i728 5 ahs 
50 572.2 58.6 60.5 509.7 168.0 900.0 
600 100 70.8 12.3 8.9 30.2 38.0 
150 31.4 Je 3 4.6 8.6 18.4 
Mey values from Bussman Mfg. Co. bulletin and taken from E.T.L. Report 
8-25-30. 
200 


By H. D. BRALEY 


Assistant Engineer, Protective Equipment 
The New York Edison Company 











Fig. 1—Fuse designed to have extra-long time delay, 
approaching that of a thermal cutout 


average in any test group is quite large, this percentage 
will not necessarily hold at more moderate overloads. 
Contact resistance will raise the temperature, causing a 
fuse to operate at currents below normal rating. Con- 
nections made to heavy terminal lugs or busbars will 
lower the temperature by heat conduction, and will re- 
quire currents higher than normal to blow a fuse. 

A fuse’s sensitivity is a measure of its response to 
changes in current. This response is the temperature 
rise, and is proportional to the square of the current, 
assuming no heat is lost through radiation or conduction. 
Because there is some heat lost in these two ways, the 
time of operation is not exactly in inverse ratio to the 
current squared. It is particularly so in the larger sizes, 
but nevertheless the sensitivity of fuses is excellent. The 
increasing sensitiveness at higher values of current is a 
desirable feature. Aside from the matter of selectivity, 
it is most important that severe overloads be cleared in 
the shortest possible time. 

Changes in ambient temperature will affect a fuse’s 
operation to some extent, but will not be a disadvantage 
if the protected equipment is subjected to the same 


TABLE II--RESULTS OF 60-CYCLE A.-C. SHORT-CIRCUIT TESTS ON 
250-VOLT INCLOSED RENEWABLE FUSES 
Peak-Current, 


Fuse Rating, Seconds to 


Amperes Amperes Clear Circuit 

150 1,180 1.40 
1,100 1.41 
1,100* 1.37 
1,100* 1.25 
1,100* 1.30 

150 1,700 0.083 

1,700 0.082 

1,700 0.083 

1,700 0.066 

1,700 0.075 

3,130 0.019 

3,130 0.023 

3,130 0.022 

3,130 0.026 

3,170 0.019 

400 5,040 0.076 

4,980 0.075 

4,920 0.064 

4,920 0.054 

5,040 0.057 

9,160 0.031 

7,780 0.037 

9,360 0.023 

,580 0.029 

8,270 0.022 


* Approximately. 
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TABLE III—RESULTS OF 60-CYCLE SHORT-CIRCUIT TESTS ON 
250-VOLT, INCLOSED RENEWABLE CARTRIDGE 


Ampere Rating of Fuses Max. 
Service Load Inst. 
Test Side of Side of Current, 
No. Switch Switch Amperes Remarks 
1 200 100 3,550 The 100-amp. fuse opened eircuit in 
0.008 second. 
2 200 150 6,070 - The 150-amp. fuses opened circuit in 
0.009 second. 
3 400 200 6,650 The 200-amp. fuses opened the circuit 
in 0.009 second. 
4 400 200 7,220 The 200-amp. fuses opened the circuit 
in 0.016 second. 
5 200 150 8,500 The 150-amp. fuses opened the circuit 
in 0.012 second. 
6 200 150 4,000 One 200-amp. fuse opened the circuit 
in 0.014 second. 
a 200 150 1,840 One 150-amp. fuse opened the circuit 
in 0.10 second. 
8 200 150 1,300 One 150-amp. fuse opened the circuit 


in 0.175 second. 


ambient temperature. It is therefore desirable to install 
the fuse, when possible, where it is subject to the same 
ambient temperature as the protected equipment. This 
precaution should be observed generally in applying 
protective devices that operate on the thermal principle. 

While a fuse has no adjustment for selectivity, as has 
a relay, some degree of selectivity may be obtained be- 














































































































tween two or more sets of fuses of different sizes. This 
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Fig. 2—Results of tests made on different makes and 


sizes of inclosed fuses of both the renewable 
and non-renewable types 
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LOW-TENSION CARTRIDGE-FUSE CHARACTERISTICS 


As a Relay 
Accuracy. 5 per cent to 10 per cent on 
fuses of same make. Af- 
fected by terminal condi- 

tions. 


TABLE IV- 


As a Circuit Interrupter 
Rating. 600 Volts, 600 Amp., Max. 


Capacity. 110 per cent rated load con- 
tinuously. 
Overload 50 per cent | to 15 min. de- 
pending on size. 
Sensitivity. Excellent. 
Selectivity. Poor. Not adapted for 
close timing. Requires 
careful selection for 
moderately good results. 


Short Circuit. 10,000 amp., Max. 


Reliability. Excellent, 
make and 
stalled. 

First Cost. Low 

Maintenance. Low in small sizes and in 

all sizes of renewable- 
link type on applications 
subject to infrequent 
overloads. 


if of reliable 
properly  in- 


Reliability. Excellent. 


is particularly so if the overload current does not exceed 
that of the higher-rated fuses by a very large amount. 
The highest degree of selectivity obtainable is possible 
when the fuses are all of the same type and manufacture. 
It is also essential that fuses of reliable makes be used, 
to insure correct design, material and construction. Care 
must be exercised in installing them, to secure good con- 
tact, and the terminal connections must be made to suit- 
able conductors or buses to minimize heat-conduction 
effects. 

Selective blowing tests of standard renewable-type 
cartridge fuses are shown in Table III. These tests were 
made with two sets of fuses in series. On the service 
side of a switch was the set having the highest rating, and 
on the load side the lowest-rated set was placed. The 
fuse links were taken at random from commercial stocks, 
but were all of the same manufacture. Selective action 
was obtained in all cases except test No. 6. In this in- 
stance the 200-amp. fuse had been used in the previous 
test and may possibly have been weakened as a result of 
that duty. No. 5 was the most severe test of selectivity, 
as the maximum current was over 42 times the rating of 
the larger fuse. 

Interesting test data are given in Fig. 2, showing the 
results of tests on various sizes and makes of inclosed 
fuses of both the renewable and non-renewable types. 
This illustrates the poor degree of selectivity that can 
be expected under such conditions. The numbers 
adjacent to the test points indicate the number of fuses 
that gave identical results. 

These tests indicate that a fair degree of selectivity 
may be obtained with inclosed fuses of the same type 
of construction, but not necessarily of the same make, if 
the larger fuses have a rating equal to twice that of the 
smaller and the fault current is limited to approximately 
ten times the rating of the larger fuses. For example, at 
ten times normal current the average time is around 
0.06 sec , required for a fuse to interrupt the circuit, and 
is the condition for the larger fuses. At twenty times 
normal current, the condition for the smaller fuses, the 
time of blowing is on the order of 0.02 sec. If the fuses 
are of uniform quality and performance it should be 
possible to obtain selectivity at currents ranging up to 
thirty or forty times normal fuse rating with a 2-to-1 
ratio in fuse sizes. 

It should be borne in mind that a fuse is a device 
with strictly inverse-time characteristics, and if current 
values are sufficiently high, selectivity can not be ex- 
pected. The definite minimum time characteristic of 
certain relays is not Jbtainable in a fuse or any similar 
thermal-relay device depending on the heating effect of 
current on a fusible element. A summary of. the chief 
characteristics of inclosed fuses is given in Table IV. 
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Chart Simplifies 
W ater-Flow Problems 


By ROBERT BALL 


Irvington, Calif. 


\ ) JATER stored for use in hydro-electric plants is 
usually measured in terms of acre-feet. An 
acre-foot of water, as the term implies, is that 

quantity that will cover an area of one acre, 43,560 

sq.ft.. 1 ft. deep. This quantity is 43,560 cu.ft., or 

325,829 gallons. 

Fig. 1 shows an acre-foot elevation graph commonly 
constructed for use in water-power stations. There is a 
level below which the forebay should not be drawn, and 
this may be several feet above the lowest point from 
which water will flow into the waterway. There is thus 
a certain depth of water, corresponding to a definite num- 
ber of acre-feet, that cannot be utilized and should not 
be included in storage or outflow calculations. 

The minimum elevation for the forebay to which 
Fig. 1 applies is 2,200 ft., which corresponds to O ft. 
depth of water on the graph. The drain valves are at 
elevation 2,175, consequently 25 ft. of water cannot be 
used. In this case, however, but few acre-feet are un- 
available. The crest of the spillway of this forebay is 
at elevation 2,250, hence when the reservoir is full the 
useful depth of water is 50 ft., which corresponds to 
2,400 acre-ft. This forebay can be so closely regulated 
that spill is prevented, therefore elevation 2,250 is taken 
as the maximum. 

A continuous flow of 1 sec.-ft. for 24 hr. equals nearly 
2 acre-ft. For all practical purposes 2 may be used. If 
the quantity of water impounded, namely 2,400 acre-ft., 
is entirely drawn from storage at a uniform rate in 
24 hr. the constant flow during this period will be 
2400 + 2 = 1,200 sec.-ft. The constant flow from 
this forebay for any other number of hours is equal 
to the acre-feet to be drawn from the reservoir 
24 — 2 the hours of drawdown. That is, if the 2,400 
acre-ft. is to be drawn from the reservoir in sixteen 
hours the constant flow will have to be (2,400 « 24) 
— (2 * 16) = 1,800 cu.ft. per second. 

If a scale B, Fig. 2, is constructed with points 0 and 
1,200 the same distance apart as the points 0 and 2,400 
on the graph, Fig. 1, the outflow in cubic feet per second 
from any quantity of water up to 2,400 acre-ft. in 24 hr., 
can be read directly. To use scale B, in this instance, its 
O division must coincide with a vertical line that inter- 
sects the curve at a point representing the lower of the 
two elevations to be considered. The division on the 


By the use of a storage-reservour- 
capacity curve and second-foot scale, 
problems on the available water for 


power generation are easily worked out 


indicating the higher of the two elevations is the flow in 
cubic feet per second that can be drawn off in a period 
of 24 hr. to bring about this change in elevation. 

As an example of using scale B, find the cubic feet 
per second that must flow for a drawdown from eleva- 
tion 2,240 ft. to 2,210 ft. in 24 hr. Place the scale so 
that its 0 division is vertically below the point where 
elevation 2,210 intersects the curve which corresponds 
to 360 acre-ft. Vertically below where elevation 2,240 
intersects 1,800 on the curve, corresponding to 1,800- 
acre-ft., read 720 sec.-ft. As a check on this result, 
1,800 — 360 = 1,440 acre-ft., the amount of water 
drawn from the reservoir in 24 hr. Then the average 
flow must be (1,440 & 24) + (2 X 24) = 720 cu.ft. 
per sec. This value thus checks with that read on the 
scale. 

It is often necessary to find the rate of flow available 
from a forebay for periods of less than 24 hr. Scale 
A has been constructed for a 4-hr. period. If a given 
quantity of water is drawn out in 24 hr. it is obvious 
that the rate of flow must be increased 24 — 4 = 6 times 
to draw out the same quantity during a period of 4 hr. 
If the rate of flow is increased 6 times, the forebay wili 
be emptied in 4 hr. instead of 24 hr. But, this would 
require that the 4-hr. flow be 6 X 1.200 = 7,200 sec.-ft. 
In this case, for reasons given below, a flow of this 
magnitude is not possible, 1,200 being the maximum value. 
Therefore, even with O inflow this forebay cannot be 
emptied in less than 24 hours, but that does not change 
the layout of the 4-hr. scale. 

Each of the smallest divisions on scale B represents 
15 sec.-ft.; therefore each of the corresponding divisions 
on scale A must be 6 times greater, or 6 XK 15 = 90 
sec.-ft. If the 0 points of the A and B scales coincide, 
1,800 on scale A will be exactly in line with 300 on 
scale B. However, the 0 points are at opposite ends of 
the scale, to facilitate its use. By using a triangle, six 
separate scales can be made available. It is apparent 
that a similar graph and scale can be used to convert a 


scale vertically downward from the point on the curve volume of water into units other than second-feet. The 
TABLE I—SECOND FEET FLOW CORRESPONDING TO ACRE-FEET STORAGE* 
Acre-Feet 
Duration of Flow in Hours................-- 200 400 600 1,000 1,200 1,400 1,600 1,800 2,000 2,200 2,400 
Flow in Second-Feet 

EEG Ce nen Dee ee 100 200 300 500 600 700 800 900 1,000 1,100 — 1,200 
EIR chart ace ee ae eee 133 267 400 667 800 a A rss 
1 RAR AE i cae ee ot a alt abate 200 400 600 a_i gl oA A 
. 300 600 ge on ills le 0a eS a 
eee SE ste Westie | ogee kav 
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values of second-feet on the scale should be great enough 
to cover maximum net inflow and outflow. 

In connection with this forebay the maximum capacity 
of the penstocks is 1,200 sec.-ft. and of the inflow tunnel, 
800 sec.-ft. Due to this limitation it will be found, from 
Tabe I, that from 400 acre-ft. 200 sec.-ft. can be drawn 
for 24 hr., 267 for 18 hr., 400 for 12 hr., 600 for 8 hr., 
and 1,200 for 4 hr. Although the capacity of this fore- 
bay is but 2,400 acre-ft., a similar scale can be applied 
to forebays or reservoirs of any capacity. 

Another use for this graph and scale is in connection 
with the kilowatt load on the plant. Assume that in a 
station where 83.4 kw. per second-foot is generated it is 
desired to find the decrease in acre-feet, and the change 
in elevation that will result if 60,000 kw. is carried for 
24 hr., beginning with an initial elevation of 2,240 ft. 
First of all the load of 60,000 kw. must be converted 
to equivalent second-feet by referring to a graph or 
using a slide rule. The rate of flow 
will be 60,000 + 83.4 = 720 sec.-ft. 
Make the flow 720 sec.-ft. as given 
on scale B coincide with the vertical 
line denoting 1,800 acre-ft., which 
value corresponds to elevation 2,240. 
Vertically above 0 on scale B the 
curve will be found to be intersected 
at elevation 2,210. In other words, 
the forebay elevation wili decrease 
from 2,240 to 2,210 if, with O inflow, 
a load of 60,000 kw. is carried for 
24 hr. The drawdown will be 1,800 
— 360 = 1,440 acre-ft. With no 
change in conditions except that the 
same load is carried for but 4 hr. it 
will be found, by using +hr. scale 4, 
that the elevation will decrease to 0 
2,235.6 ft. Drawdown will be 240 
acre-ft., which is one-sixth of 1,440, 
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flow to the plant is 30,000 + 85 = 353 sec.-ft. In this 
case the forebay elevation increased, indicating that the 
inflow exceeded the draft. Therefore the inflow must 
be 353 + 390 = 743 second-feet. 

If this forebay spilled, the number of arc-feet would 
increase to a value fixed by the depth of spill. To apply 
a scale to aid in computing the inflow in the event of 
spill the graph must show the number of acre-feet 
corresponding to, say, elevation 2,253, or a spill of 3 ft. 

Assume that the forebay elevation increases from 
2.250 (2,400 acre-ft.) to 2,251 (2,500 acre-ft.) in 4 hr., 
and that the draft to the plant during this period is 300 
sec.-ft. From the 4-hr. scale it will be found that the 
inflow required to store 2,500 — 2,400 = 100 acre-ft. is 
300 sec.-ft. The depth of spill at the end of the 4-hr. 
period will be 2,251 — 2,250 = 1 ft. The assumption 
will be made that the spillway discharges 40 sec.-ft. for 
each 0.1 ft. depth of water. The spill will thus be 400 
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corresponding to the 24-hr. flow. 
The scale and graph can be used 

for another purpose. Suppose that 

the elevation is 2,208.4 ft., 300 
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acre-ft., and that it is to be increased 
to 1,800 acre-ft. in 24 hr. Using 
scale B, with its 0 point in line with 
the 300 acre-ft. division, beneath the 1,800 acre-ft. line 
read 750 sec.-ft., the inflow required to store 1,800 — 
300 = 1,500 acre-ft. during 24 hours. 

This scale is of value when computing the flow into 
a forebay. With an average load 70,000 kw.; kilowatt 
per sec.-ft., 83; initial forebay elevation, 2,240.0 (1,800 
acre-ft.) ; final elevation, 2,235 (1,520 acre-ft.), proceed 
thus: 1,800 — 1,520 = 280 acre-ft., the decrease during 
24 hr. On the 24-hr. scale 140 sec.-ft. is found to be 
the flow necessary to cause this decrease in acre-feet. 
The outflow, or draft, is 70,000 + 83 = 840 sec.-ft. 
Since the elevation decreased during this period it is evi- 
dent that the draft exceeded the inflow. The inflow must 
then be the difference between 840 and 140, or 700 
second-feet. 

If the forebay elevation had increased, the inflow 
would be computed in much the same manner as that just 
outlined. Assume an average load of 30,000 kw.; 
85 kw. is generated per second-foot ; initial forebay eleva- 
tion, 2,208.4 (300 acre-ft.) ; and final forebay elevation, 
2,226 (1,080 acre-ft.). The increase in the amount of 
water stored during the 24-hr. period considered is 1,080 
— 300 = 780 acre-ft. Using the 24-hr. scale it is seen 
that 780 acre-ft. correspond to 390 sec.-ft. The water 


Fig. 
Fig. 
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1—Chart showing acre-feet available from the forebay 


2—Seale for converting acre-feet into second-feet 


sec.-ft. at the end of the period considered, or, for all 
practical purposes, the average spill can be taken as 200 


sec.-ft. This average is obtained as follows: 
Spill Elev. Aver. Spill Aver. Spill 
at End of Elev. During During Fach 
Each Hour, Eaeh Hour, Hour, 
Hours Ft. Ft. Sec.-Ft. 
MM a aires cin. clase rele scien er oieda 1.00 0.875 350 
RM ete Sea rond eh neceaiec irene neers 4 0.75 0.625 250 
77) SO aetiaee RADRCOCE Re Te REI er 0.50 0.375 150 
WR he neater eo lea, oe ai Srnete 0.25 6.125 50 
FROG Oy orescence xintioatns 2.000 800 
IME eos gag cont so yea tererprens 0.50 ft. 200 


The average inflow is the sum of the water used in the plant, stored, and 
spilled, or 300+ 300+ 200= 800 sec.-ft. 

Assuming an initial reservoir elevation of 2,251, a 
final elevation of 2,250 and a draft of 400 sec.-ft. for a 
period of 4 hr., the inflow for a decreasing forebay eleva- 
tion is computed thus: From the 4-hr. scale it will be 
found, as previously stated, that 300 sec.-ft. must flow to 
decrease the forebay elevation 1 ft. It has been shown 
that the average spillway discharge for a rise of 1 ft. is 
200 sec.-ft., and this value can also be taken during the 
decrease. Therefore the flow to the power house from 
the water stored above the spillway elevation must be 
300 — 200 = 100 sec.-ft. The power house draft is 
400 sec.-ft., and the inflow 400 — 100 = 300 second-feet. 
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CO, Controls Combustion 
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Direct control of combustion from the 
COs percentage has long been a dream 
of power engineers. Equipment de- 
veloped for this purpose at the Anheuser- 
Busch plant has been in operation for 


several months with entire satisfaction 


in Anheuser-Busch 
Plant 


By A. B. STICKNEY 


Fred Ophuls & Associates, Inc. 


N THE new Anheuser-Busch power plant in 

St. Louis, described in the June 17, 1930, number 

of Power, the air flow through the furnaces is con- 
trolled entirely by the CO, in the flue gases. For a 
control of this kind to be satisfactory, it is necessary. 
first, that a fair sample be taken; second, that the time 
between sampling and correction be small; third, that the 
apparatus be sensitive enough to give an accurate setting : 
and, fourth, that it be reliable in operation. The devel- 
opment of the scheme and apparatus for this purpose, 
and its adaptation to existing conditions, involved a 
number of interesting solutions. 

To get a fair sample, it should be taken as near the 
point to be controlled as possible. ‘The exit of the com- 
bustion chamber is the point to be controlled, but, prac- 
tically, it is impossible to take a representative sample 
directly from this point. The farther along in the path 
of the gases beyond this point a sample is taken, the 
greater its dilution from infiltration, and the less rep- 
resentative it becomes. However, with a tight boiler 
setting the leakage around the boiler itself is small. In 
the present case, it has proved satisfactory to take the 
sample from the uptake at a point just above the boiler. 

Perhaps the most difficult problem to work out was 
the taking of a sample continuously. Due to the high 
fly-ash content, it is necessary to filter a great deal of 
very fine ash from the sample. This tends to stop up any 
sampling lines and rapidly clog any filter fine enough to 
remove it. Oijl-washed grid piles and oi!l-washed steel 
wool were tried, both separately and together, and were 
supplemented by small cyclones which separated most of 
the ash before reaching the filter. But it was found 
impossible to make them work reliably for a long enough 
period to be practical from an operating standpoint. The 
final solution was to pass the gas, while it is still well 
above the dew point, through a tube about four feet long 
filled with steel wool. This filter is within the boiler 
uptake. It is supplemented by a filter at the machine 
consisting of a three-inch glass tube 8 in. long, filled 
with cotton. The sample reaches the cotton filter hot 
enough to allow filtration above the dew point, but not 
hot enough to damage the filter. The COs machine is 
placed alongside of the boiler, near the sampling line. 

Once having the sample, it is necessary to analyze it 
and readjust the air flow accordingly. The apparatus 
finally developed to do this is illustrated schematically 
in the accompanying diagram. Two blower-type fans are 
driven at the same speed, one in air and one in the filtered 
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gas sample, and both discharging to the atmosphere 
Due to the difference in the density of the gas in which 
the two fans work, different suctions are set up, and 
this difference is a measure of the COzg in the flue gases. 

The gas takeoff is mounted eccentrically to the fan so 
that its radius may be varied. In this way identical suc- 
tions are set up in the two lines for a given COs. The 
two suctions operate on a bell, which is balanced by 
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Differential suction of fans operates control mechanisms 


a lever over a fulcrum and which operates a leakoff 
valve. This varies the pressure in a control line run- 
ning to the induced-draft damper regulator, which re- 
adjusts the damper to maintain the third-pass draft pro- 
portional to this control pressure. By varying the eccen- 
tricity of the gas takeoff the CO, which the apparatus 
controls may be varied. 

This hook-up has worked out satisfactorily, and is in 
continuous use. Provided the filters are cleaned regu- 
larly, it is thoroughly reliable. The steel-wool filter can 
be cleaned when the boiler is being serviced and the 
cotton filter, which needs frequent renewal, is built with 
a cartridge which can be changed in a few minutes. It 
maintains the desired COs within about - one-fourth of 
1 per cent, and the time lag in its operation is negligible. 
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Scavenging Limitations of 


High-Speed Two-Cycle Diesels 


By J. W. ANDERSON 


National Transit Pump & Machinery Co. 


HE TREND toward higher speeds for diesel engines 

brings in its wake many problems. Four-stroke- 
cycle engines have mechanical and combustion problems, 
and two-stroke-cycle engines have these and the scaven- 
ging problem as well. And the scavenging problem 
involves more than just merely sweeping the burned 
gases out of the cylinder and filling the cylinder with 
fresh air. It is important to retain as large a percentage 
of air in the cylinder as possible sn order that the largest 
possible amount of fues can pe burned and thus the 
largest amount of power be obtained. 

A simple method of making some comparisons in this 
respect follows a procedure developed some years ago 
and satisfactorily used for this sort of work. We know 
that volume divided by area gives velocity. Therefore, 
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if we divide the cylinder volume by the mean area 
through the scavenging ports during the entire time that 
the scavenging ports are open, taking into account the 
total time that these ports are open, we shall have an 
expression for velocity. It will not be the true average 
velocity, because we have chosen arbitrary values for 
the volume and time for the process rather than the true 
values. But the true values are difficult to determine. 
and experience has shown that the simple, though arbi- 
trary, method used is adequate for this purpose. The 
values obtained are employed in a comparative way only. 

The cylinder volume is obtained by multiplying the 
cylinder area by the stroke. To get the port area, take 
rectangular cross-section paper and lay off crank angles 
in degrees horizontally and actual piston motion ver- 
tically. The resultant curve, Fig. 1, will be slightly 
different for various ratios of connecting-rod length to 
crank radius. Then from this curve calculate and plot 
another for the mean heights of port opening for each 
crank angle. In other words, this latter curve shows 
the average height of the port opening for the entire 
time the port is open plotted against the crank angle 
at which the piston uncovers the port or closes it on 
the other side of dead center. For example, if the port 
is uncovered at 130 deg. from head dead center the 
mean port height will be 10 per cent of the piston stroke. 
Then this mean height multiplied by the circumferential 
width of the ports will give the mean area. The time 
is calculated from the total angle of port opening and 
the engine revolutions. Of course care must be taken 
to use the same units throughout. 

It should be pointed out that these calculations can 
just as well be made on the basis of the exhaust ports. 
It depends upon what the object of the comparison is 
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Fig. 1—Average port height for various crank angle 
uncoverage 


and somewhat upon the system of ports employed. The 
method, in general, is equally applicable to scavenging, 
or exhaust, ports placed around the circumference or on 
one side only. 

Using the exhaust ports as a basis, and feet-seconds 
as units of measurement, this velocity constant has been 
found to be in the vicinity of 70 in several engines with 
scavenging and exhaust ports opposite each other and 
where the scavenging pressure was two pounds or a 
little less at normal load and speed. 

Now the higher the speed of the engine the higher 
the ports must be to mairitain the same scavenging pres- 
sure, and this is, of course, very desirable to xeep the 


205 








scavenging pumping losses at a minimum. But as the 
designer raises the ports the effective stroke of the engine 
is reduced, and thus there is less air in the cylinder to be 
compressed into the clearance volume for combustion. 
This assumes that the pressure in the cylinder when the 
scavenging ports close is always the same, and must hold 
true as long as the port sizes are deliberately increased 
proportionately to hold the same scavenging-receiver 
pressure. If less air is retained in the cylinder, then 
less fuel can be burned, and less power developed. 

As an illustration, with an engine with 14-in. stroke 
for which calculations were recently made, the data shown 
in the tabulation were obtained. 


imma. cabs kk wea ee eae ee eee these bee 257 400 600 215 
Piston epee, £6. Per MUN... +... 265066 600 935 1,400 1,800 
Port height, per cent of stroke.......... 20 27 34 41 
Combustion chamber volume, per cent.. 7.2 6.6 5.9 5.3 


The first two sets of figures are reasonable, but there 
is an appreciable loss of air available for combustion. 
The figures in the third column are not impossible, but 
the loss of air is serious. The values in the fourth 
column reach absurd proportions, yet such speeds of 
revolution and of piston speed are not out of the way for 
four-cycle engines. What can be done about it? 

If designers raise the scavenging pressure or fit super- 
charging ports they increase the pumping losses. The 
proper course, then, is to adopt a port system that gives 
the most perfect scavenging with the lowest port height 
and the lowest scavenging pressure. The Junkers sys- 
tem and the modification as adopted by Burmeister & 
Wain have these advantages. But both of these types 
pay the price of additional mechanical complication. 

In this connection it must not be overlooked that in 
existing commercial forms of engines neither the two- 





QS 









y 
SWISS 


eS 


Nyx ESE 





















» 





























\ 
N 
\ 


SO 


AS 


SSS 














SS 
Ry” 
iy 


WH 
RTQAQQy 


Port Height 20%Jo of the Stroke 






BSS 





B 
Port Height 40%. of the Stroke 


Fig. 2—Relative dimensions of a 20 per cent and a 40 per cent 
exhaust port height 


nor the four-stroke-cycle engine effectively uses for 
combustion all the air there is available. Thus the two- 
stroke-cycle engine can afford to lose some of the air 
in the combustion space and still compete successfully. 
If, however, the commercial high-speed four-stroke-cycle 
engine that uses most of the air available is ever pro- 
duced, the two-stroke-cycle engine will have some exceed- 
ingly difficult competition for the same class of service. 
The Junkers and similar systems will receive more 
attention, then, but the best solution or solutions to the 
problem can come only after much experimental and 
commercial experience. 
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New Self-Contained 
Marine Condensing Unit 


Tus 1,020-sq. ft. condensing unit, designed and built at 
the South Philadelphia works of the Westinghouse Elec- 
tric & Manufacturing Company, is probably the smallest, 
most compact, light-weight assembly of marine auxiliaries 
ever built. One foundation supports four pieces of 
apparatus: the main condenser, the circulating pump, the 
air ejector, and the oil cooler. The double-banked two- 
stage steam-jet air ejector is on top of the main con- 
denser, and on the right-hand end built into the waterbox 
is the turbine-driven propeller-type circulating pump. 
Mounted on the side is the single-pass oil cooler which: 
receives water from the main injection. The steel plate 


shown in front is one of two supports which form a 





Probably the smallest, most com- 
pact assembly of marine auxil- 
iaries ever built, this condensing 
unit is for the first geared-tur- 
bine tugboat in the world 





foundation for the complete unit. The position of th: 
exhaust opening and the use of flexible supporting plate: 
make an expansion joint unnecessary. 
_ This condenser will be part of the equipment for the 
first geared-turbine vessel on the Great Lakes. 

v 
Asu Fusion TEMPERATURE—The ash in coal consists 
principally of a mechanical mixture of varying percent- 
ages of silica (SiOs), aluminum oxide (A1l.O3), iron 
exide (FesO3), calcium oxide (CaO) and sulphur oxide 
(SO), with smaller percentages of the oxides of mag- 
nesia, soda and potash. The chemical constituents of 
the ash vary not only in the same seam but in different 
parts of the same mine. Nothing definite is known as 
yet concerning the relations of coal type to chemical 
analysis of the ash, or to ash-fusion temperature, ex- 
cept that in a vague, general way the anthracites have 
high fusion temperatures (2,600 to 3,100 deg. F.); the 
Pennsylvania bituminous beds and similar coals have 
medium ash-fusion temperatures (2,200 to 2,600 deg. 
F.); and the Mid-Western coals have low fusion tem- 
peratures (1,900 to 2,200 deg. F.). In general, ash high 
in silica and alumina has a high fusing temperature, 
while ash containing an appreciable quantity of the basic 
oxides of iron, lime, etc., or of iron pyrites, has a low 
fusing temperature. 
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Check Valve Stops Waste of 
Condensing Water 


CoOLING WATER for a double-pipe condenser attached to 
a refrigerating system came from the city main under a 
pressure of about 40 lb. The supply was taken through 
a branch running off from the main pipe, through which 
the house and boiler-feed pumps also were supplied. A 
centrifugal pump circulated the water through the coils 
of the condenser and back to the main suction line. 
Running off from the section of the circulating pipe lead- 
ing back to the suction main was a branch to the sewer. 
In this branch was inserted a thermostatically operated 
diaphragm valve for controlling the overflow. When the 
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Water connections to double-pipe condenser 


temperature of the circulating current issuing from the 
condenser became too high, the thermostat would act to 
open the diaphragm valve. By thus giving a portion of 
the water free escape, the flow through the condenser 
would be speeded up. 

Although the object of the arrangement was to de- 
crease the plant’s water consumption, it was apparent 
from the beginning that a radical defect existed, for 
the meter in the waste pipe continually registered higher 
than the meter in the supply pipe. Investigation of the 
difficulty finally disclosed that the cause lay with the gate 
valve near the junction of the return pipe with the suc- 
tion main. The excessive flow registered by the overflow 
meter was due to occasional throttling of the circulating 
current, as the inlet temperature would permit, by means 
of the valve 4. When this was done the pressure from 
the street main would force the diaphragm valve open 
against the tension of the spring and permit of a con- 
siderable flow of water to the sewer. Removirig the gate 
valve and inserting a swinging check valve in its place 
solved the difficulty. A. J. Dixon. 

St. Louis, Mo. 
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THE 
PLANT... 


Why the Ship’s Turbine Would Carry 
Only Half Load 


A UNITED STATES GOVERNMENT ship repair award to a 
certain yard included the repair of a steam-turbine-driven 
generating unit that was the source of supply for light 
and provided power for a large winch used to lay mines 
and for other work. The usual procedure, stripping the 
machine and obtaining the necessary replacement parts, 
was followed, and a service man was secured from the 
manufacturer to supervise the work. Everything was 
going fine, general overhauling was done and the new 
parts were fitted when received. These repair jobs are 
usually scheduled for so many days, with penalty for 
delays stated and enforced. In this case the penalty was 
$500 a day for each day over the time specified. 

About three days before the whole job was winding 
up nicely on schedule, the turbine was finished and run, 
apparently functioning all right, when someone noted 
that only half load was available. It was thought, reason- 
ably enough, that full load was required. It was found 
that there was not a normal full load available on the 
ship without the large winch or hoist, and the charac- 
teristics of the motor would not permit full current unless 
a capacity load was lifted. An artificial load was made 
by a liquid resistance, to equal full load, and the set 
was run up and loaded. To our surprise, the governor 
shut off and stopped the machine. Then the members 
of the crew informed us that it always did this; that 
every repair yard knew it, save ours. The engineer- 
commander, when asked about it, agreed that there was 
something radically wrong. But he insisted we had to 
fix it, and fix it right, reading to us from the specifica- 
tions that not only was it to furnish full load, but 125 
per cent load. 

This was only two days before the time limit; there 
was no time to lose. The service men had taken the 
covers off everything and reported all in order, only the 
turbine would not work. Their superiors were appealed 
to, and gave us the information that it was an old 
machine (20 years), in fact so old that nobody knew 
anything about it, except perhaps someone in the factory. 
We went after the factory, and found there was such 
an individual, but he was an “official’”’ now and would 
be playing golf tomorrow and could not be disturbed. 
Back we went to the highest of our own officials, who, 
in turn, got in touch with the “great” man, say Mr. X. 
He agreed to forego his golf game. 

Mr. X was a man of years, a real mechanic who knew 
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turbines from. away back, all the types his and other 
companies had made. The service department, of 
younger men, was naturally more familiar with later and 
more modern types. With Mr. X down to the ship, 
we started up the turbine—and got the same result. 
After a little inquiry and thought, he asked that the 
governor casing be removed so he could examine the 
mechanism. He did so. After going over it, he told 
us we had the piston valve in upside down. When this 
was changed the set was run up again to speed and it 
carried full load and even 25 per cent overload with no 
sign of trouble. 

This experience indicates very clearly the need for care 
in marking parts of this kind when they are first re- 
moved from the turbine, particularly so where the part 
is symmetrical and will fit in either a right or wrong 
position. Marks to indicate the right position of a part, 
such as a governor valve, are seldom, if ever, made by the 
manufacturer, so must be taken care of by the purchaser. 

Meriden, Conn. J. S. Ispace. 


“Why Air Agitation in Ice Cans?” 


REFERRING to the editorial entitled “Why Air Agitation 
in Ice Cans?” in the March 17 number, and the com- 
ments thereon in the July 7 number, by W. F. Schaphorst, 
it would appear that Mr. Schaphorst is somewhat con- 
fused in his ideas as to the real function of air agitation 
of water in ice cans. 

Pure water, that is, free from bacteria, will, of course, 
make pure ice, regardless of whether the water in the 
cans is agitated. On the other hand, if water delivered 
to the cans to be frozen contains harmful or dangerous 
bacteria the frozen product is also likely to be contam- 
inated. Particularly is this true in the case of the typhus 
bacillus, which is not destroyed by freezing. Air agita- 
tion does not insure purity. of the finished product. 

The object of agitating the water in the cans is to 
liberate carbon dioxide, which, in turn, causes the 
carbonates to be precipitated during freezing. The car- 
bonates move toward the center of the block of ice and 
are drawn off before the cake is entirely frozen. The 
void left in the block of ice by the pumping of the cores 
is filled with fresh water which is agitated until freezing 
is completed. 

Most waters used for ice-making purposes contain car- 
hbonates of lime and magnesia, which in themselves are 
insoluble in water. In the presence of carbon dioxide, 
however, they become soluble by attaching to themselves 
the molecules of carbon dioxide. 

Carbon dioxide becomes, in the language of the 
chemist, half bound to the carbonate molecules. As the 
crystals of ice are formed the half-bound molecules are 
freed and the carbonates of lime and magnesia contained 
in the small quantities of water which have crystallized 
are precipitated. 

It is evident from the foregoing that the function of 
air agitation is primarily to make it possible to precipitate 
certain properties in the water and thus enable their 
removal by core pumping before the cake of ice is entirely 
frozen—not to nurify the water, as indicated by Mr. 
Schaphorst. 

Many of the ground waters used for ice making must 
he treated chemically, usually with lime, in order that 
the objectionable properties may be precipitated external 
to the freezing tank, thus permitting clear ice to be made. 
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The matter held in suspension in water to be frozen 
is purely a question of filtration; and certainly no 
progressive ice manufacturer would consider filling cans 
with water that contained matter in suspension or that 
was turbid. 

Any pollution that finds its way into the ice cans from 
the tank top, as indicated by Mr. Schaphorst, is not elimi- 
nated. by air agitation. There is no reason why cores 
could not be pumped in the case of the unagitated water 
as well as in the case of water that is agitated. 

There are in existence many small ice plants in hotels 
where no attempt is made to agitate the water. Water 
for can filling is taken from the city mains through the 
house filters. In the majority of such plants the freezing 
tank temperature is carried fairly high, that is, 17 to 
19 deg.; therefore, freezing takes place relatively slowly 
giving a good appearance to the finished product. Such 
ice has been found to be pure and entirely suitable for 
domestic use. 

No one, of course, questions the fact that a better- 
looking block of ice may be produced by agitating the 
water during freezing. Also, it is well known that the 
public has been educated to look for and to expect clear 
ice. However, this does not mean that ice produced by 
the suggested non-agitating method is not pure and suit- 
able for domestic use, especially where cores are pumped 
in the usual manner and where the usual method of water 
treatment is employed if the ground waters are high in 
soluble solids. 

The statement that “the use of raw-water air agitation 
eliminates this solution and filth” (referring to dirt that 
finds its way into the ice cans from the top of the tank), 
is not in accordance with the facts. It is ridiculous, also, 
to suppose that air agitation will in itself remove or 
destroy harmful bacteria. If this were true, then meth- 
ods of purifying city water would be much different than 
they are. C. T. BAKER. 

Atlanta, Ga. 


The Incubator Stoker or Caking Tipple 
for Handling the Low Volatile Fines 


Low-voLaTILE COAL is not always a smokeless fuel. It 
is only so to the degree that it will “stay put” as it is 
fired. In the progressive stage from coal to coke it 
holds its place among the elite of the heavier coke pieces 
only in inverse ratio to the amount of fines present, plus 
the rating and allied air blast. 

Low-volatile fines are elusive as the vehicle for ther- 
mal values. They have been responsible for the loss 
of many economy tests against their freer, harder struc- 
ture brothers from the high-volatile fields which labora- 
tory tests have labeled inferior. 

A cloud of low-volatile fines carried swiftly into the 
breeching with the blasts of high ratings may be several 
shades paler than 30 or 40 per cent volatile fines but 
this fly ash is a real B.t.u. loss, and, what is equally 
disturbing, dirtier than the floating smudge of high- 
volatile coals. Under heavy load conditions low-volatile, 
with a high percentage of fines, loses its status as a 
“clean-stack” coal. 

There is one plant with which I am familiar where 
they actually reduced the stock emanations by changing 
from a friable, 20 per cent volatile coal to a high-volatile 
screened nut. Over a 2- or 3-in. blast the fines of the 
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low-volatile coal not only blew across, because they lacked 
the cohesive weight of the larger pieces, but also offered 
so much surface to distillation that heavy smoke 
resulted. 

The foregoing is not news. Most operators in the 
low-volatile fields are aware of this condition and in some 
instances are removing a percentage of the fine coal. The 
answer, however, seems to lie in another direction: 
Either an incubator stoker where the little particles will 
be carefully herded in a mass until they attain the stature 
of their brother lumps, or in a treatment at the mines 
which will make them non-existent. They must be held 
in the fuel bed, for they are responsible for the greater 
proportion of the B.t.u. content of the coal. With the 
trend to mechanical cleaning the fines are increasing. 
Screening out this pure coal does not seem to be the 
logical answer, for there is always the problem of a 
lopsided demand as between the sizes and higher mining 
costs due to unbalanced markets. 

In some low-volatile coals the percentage of fines is 
so great that it is impossible to screen coarse enough to 
yield an easy-flowing slack. Coarser screening would rob 
the mine run and make it difficult to market that grade as 
well as the slack at the prevailing prices. There is a 
degradation in the coarse coal, and wind-blown and leak- 
age losses in the fines or slack. In storage there may 
be arching of the fine coal, which affects, seriously, the 
flow to the stokers or mills. 

To give a general idea of the heat loss due to the 
presence of fines, take a coal of 14,600 B.t.u. per pound 
and assume that it contains 5 per cent fines. Subtracting 
the fuel value of the fines, we find there are available 
13.870 B.t.u. It has been determined from the examina- 
tion of the flue gases that 18 per cent of this apparent 
B.t.u. loss is utilized, so this addition of 130 thermal 
units gives us 14,000 B.t.u. as the potential value of the 
coal, and not 14,600 as the laboratory reveals. This loss 
is proportional according to the load; but even with low 
ratings in a hand-fired boiler the fines have a smothering 
effect, which means open doors, chilled gases and low 
efficiencies. 

The solution may lie at the tipple. In view of the 
developments in briquette binders it is possible that some 
plan may be reached whereby the fines are separated and 
roughly caked; these cakes may then be broken up and 
added to the lumps to produce a coarse run-of-mine. 
Even with the degradation resulting from shipment and 
further handling at destination, this lumping of the fines 
would raise the thermal value of the coal to those con- 
sumers who are now paying premium prices for a fuel 
which substitutes lump for calorific value. 

The ideal condition would be the shipment of run-of- 
mine coal with no thought on the part of the producer 
to the percentage of fines. The lumps cushioned in the 
fines would reach destination with little degradation. 
The coal would be screened at the boiler plant, the fines 
moving to the powder bunkers and the lump to the stoker 
bunkers. It would be a far-sighted move on the part 
of the consumer so equipped, for he could quickly solve 
a serious mine problem and remove his fuel from the 
economic uncertainties which must follow unbalanced 
production. If both the powdered coal and_ stoker- 
equipped furnaces are to develop on sound lines the 
installation of one method should not penalize the other 
and acquire a false value through the medium of a coal 
problem. A later solution of that problem might not 
affect its efficiency, but could easily scrap it from the 
angle of economy. C, PRITCHARD. 

Albany, N. Y. 
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Repairing Brick Chimneys 


IN THE June 2 number of Power a practical method of 
repairing a chimney was described. The design of the 
steel reinforcing used is in my opinion excellent and 
undoubtedly has made the chimney secure. The report 
is also interesting inasmuch as the repair presumably 
was carried out by unskilled men and that the equipment 
had to be manufactured for this job and will be of little 
use for other purposes. 

It may not be without interest to know that concerns 
making a specialty of building chimneys usually have an 
efficiently equipped repair department. In general the 
method of procedure in this particular case would have 
been as follows: 

The chimney would have been scaled from the out- 
side; and it would not have been necessary to take it 
out of operation. A series of ladders each about 10 ft. 
in length would have been spiked to the chimney and 
the top of the chimney could have been reached in two 
or three hours. 

If the defect was located somewhere between the bot- 
tom of the chimney and the top, ladders would have 
extended only to the location of the cracks and it would 





Temporary seaffold is supported from band around chimney 


not have been necessary to reach the top of the chimney 
at all. Either an iron band or a steel cable with turn- 
buckles would have been placed around the chimney just 
below the crack. Into this band or cable triangular 
brackets would have been hooked; boards would then 
have been placed across to form a working platform. 
The stage then would have been set to place the rein 
forcing and seal the cracks. This teniporary scaffold 
can be removed in a few hours. The illustration shows 
repairmen at work at the top of a chimney and _ the 
character of the rigging they are using. 
P. H. Wacker, President, 

New York, N. Y. | American Chimney Corporation. 
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From Among 
Readers’ 


Problems 


S1zE oF BoILer BLowpown TANk—We 
have a 5-ft. diameter K 20-ft. long drum 
which we wish to use as a blowdown 
tank for four 250-hp. boilers. Is the 
tank large enough? What outlets should 
be provided? A.R.C. 


The tank is of ample size, but in 
selecting a location precaution should 
be taken that no damage will be done 
in the event of rupture from water- 
hammer or excessive pressure. The 
tank should have a manhole in the top, 
with a light loose cover on the outside. 
For the escape of vapor, place in the 
top of the tank an open vent at least 
twice the diameter of the inlet pipe. 
Connect the inlet in or near the top of 
the tank and have an outlet in the 
bottom for cleaning. For the discharge 
of the water from the tank, place an 
outlet in one of the heads of the tank 
18 or 20 in. above the bottom, with in- 
side connection dropped within 6 in. of 
the bottom so the outlet may be kept 
sealed. A 


—to— 


CoaAL CONSUMPTION FOR OPERATION 
oF STEAM Sets — Each of our six 
boilers is equipped with six }-in. steam 
jets above the fire, steam being supplied 
at 120 lb. What quantity of coal ts 
required to make the steam used by 
these nossles? R.C.S. 


Assuming that the pressure of 120 Ib. 
per square inch is maintained in the 
nozzle, the quantity of steam discharged 
by each }-in. diameter aperture may be 
found by Napier’s approximate formula. 
Flow in pounds per second = 

Absolute pressure 

X< area in square inches — 70 

As each }-in. diameter aperture would 
have an area of 0.01227 sq.in., and the 
pressure would be 120 + 15 = 135 Ib. 
abs., the quantity of steam discharged 
by the six nozzles on each boiler would 
be 6 X 135 & 0.01227 ~— 70 = 0.142 Ib. 
of steam per second or 511 Ib. of steam 
per hour. The quantity of coal then 
required per hour per boiler, assuming 
each boiler evaporates 8 lb. of water 
per pound of coal, would be 511 — 8 = 
about 64 Ib. an hour, or 384 lb. for the 
six boilers. 


fe 


PRIMING OF BorteR — We are having 
considerable trouble from foaming and 
priming in our boilers. How can this 
be prevented. Le. 


A boiler is said to prime when the 
water is carried up and over with the 
steam as it is discharged from the 
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boiler. Priming occurs when the water 
surface is so close to the steam outlet 
that particles of water projected up- 
ward in the steam space, by ebullition 
of water, or bubbles in the steam space 
due to foaming, are swept along with 
the steam, as it leaves the boiler. 
Remedies for priming due to ebuillition 
are to have a larger disengaging sur- 
face by carrying a lower water level. 
The activity of ebuillition can be re- 
tarded temporarily by checking the 
fires or feeding more rapidly. A_per- 
manent remedy is to carry lower water 
level or provide a dry pipe or other 
form of separator or purifier within the 





PREVIOUS 





Conducted by 


L. H. MORRISON 


boiler through which the steam must 
pass on leaving the drum. 

Foaming is caused by any impurities 
either dissolved in the water or 
suspended in it, which retard or in- 
terfere with the free escape of steam 
from the water to the steam space. A 
collection of scum on the water surface 
is also a common cause of foaming. 
Such a scum is generally caused by the 
presence of cil, vegetable matter or 
sewage. If the water contains an 
alkali any animal or vegetable oil that 
may find its way into the boiler is 
changed into soap, which forms suds 
and causes foaming. Foaming may 
also be caused by concentration of 
certain salts, as from use of soda ash 
or other boiler compounds. Foaming 
can be reduced, and in most cases pre- 
vented, by blowing down regularly and 
sufficiently, by cleaning the boiler 
regularly and by not forcing the boiler 
too much above its rated capacity. 


QUESTION 


DISCUSSED BY READERS 


THE QUESTION 


THE METHOD of firing 
our boilers was recently 
changed to pulverized fuel, 
but no provision was made 
for igniting the coal. We 
wish now to install a 
standard type of oil igni- 
tion torch and desire ad- 
vice as to its best location 
with respect to the burn- 
ers. The burners are of 
the horizontal turbulent 
type located about 5 ft. 
above the furnace floor 


on either side of the cen- 
terline. 


C.7.C. 


Aur line 
y- 90 /b, pressure 
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WE HAVE a 19,500 sq.ft. boiler with a 
two-unit mill installation, each mill hav- 
ing a capacity of 7,500 lb. an hour. 
There are two horizontal turbulent-type 
burners to each mill, four burners in 
all. We find that the best position for 
the torch is in the side of the boiler at 
right angles to the burners, so placed 
that the nozzle of the torch is about 3 ft. 
further in the boiler than the burners 
and about 2 ft. higher than the center of 
the burners. By placing the torch in 
this position it is easily possible to light 
all four burners with one torch, also, the 
flame from the torch comes into intimate 
contact with the coal, effecting positive 
ignition. To put the torch lower than 
the burner, or closer to it, is to increase 
the danger of a flareback. The coal 


Six 4” holes drilled 
on same taper as 





burner tip --------+ os F Air, line,, 
Detalla | * 7 
Py , \ Brace -. 
lq pipe coupling, imam 
Sitti | oer 








"- Trap ) 

























fue! oi! tan A 
“buried for 





< 






All joints 
are welded, 


voor 





é” hole -+ hs 
iN ¥ 1S a) 
’ "pip . : ‘Fuel 
Nozzle, 1g" pipe # A tam nech Fin 
wa 2 ni Y. 
90 Ib. air pressure bowy, if pipe! aad 


on oil to burner tip. 


Cross-section of homemade torch and arrangement of fuel-oil system 
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should ignite away from the burner and 
burn back to it. 

Speaking of torches, I should like to 
describe the torch we are using. We 
formerly had a makeshift torch which 
was very unsatisfactory. The torch, 
illustrated, was made of materials which 
are found around any plant. It has 
proved satisfactory, cutting the fuel bill 
practically in half. A length of 4-in. 
pipe, threaded at one end and drawn to 
a tip at the other is used for the oil noz- 
zle, a is-in. hole being drilled through 
the tip. The air chamber has a plate 
!-in, thick welded in place as shown in 
the illustration. The air line is a bent 
piece of 4-in. pipe welded to the air 
chamber and threaded on the open end 
for an air hose connection. <A 30-1n. 
length of 14-in. pipe serving as a mixing 
tube is connected to the air chamber 
with a coupling. Oil is forced to the 
burner tip by putting air pressure on the 
fuel storage tank. If not convenient to 
put air pressure on the oil tank, oil can 
be fed to the burner by gravity. 

Two torches may be used, one on each 
side of the boiler, although one will 
light off a four-burner boiler. A torch 
permanently fixed in place is not advis- 
able, as the tips are burnt off and they 
frequently get out of order, necessiating 
frequent repairs. We have a bracket on 
the side of each boiler where the torch 
is hung, the oil and air hoses being 
always connected to the torch. 

Venice, Ill. J. G. Birper. 
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IN view of the meager information 
given about the coal burners, two solu- 
tions will be necessary. If the 


burners are provided with an opening 
through the center through which a 
standard oil torch can be introduced an 
extremely satisfactory installation may 
be made. Each coal burner may be 
fitted with an oil burner long enough 
to reach through it. The oil burner tip 
is placed about 1 in. beyond the end of 
the coal burner. These torches will be 
supplied with oil by a pump and storage 
tank placed outside the boiler room, and 
will be connected to the pipe line with 
armored hose so that they may be 
slipped back inside the burner when not 
in use. 

With the proper size of tips on the 
torches, this system may be designed to 
carry a large part of the boiler load in 
the event of shutdown of the coal burn- 
ing equipment. For lighting off a fire, a 
small tip is used which requires but a 
small amount of oil. This system puts 
the ignition flame in exactly the right 
place for lighting, as it completely 
covers the cone of coal entering the 
furnace. An installation of this kind 
is not necessarily expensive, and it is 
excellent insurance against shutdown. 
A light fuel oil which does not require 
heating is burned. 

If the coal burners are not adaptable 
to this system, or the initial outlay is 
excessive, a portable torch may be used. 
It consists of a burner similar to, but 
smaller than, those used on a stationary 
installation connected through an 
armored hose to a portable tank of 15 
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or 20 gal. capacity. The tank is con- 
nected to a compressed air supply of 50 
to 100 Ib. pressure. The torch is in- 
troduced into the furnace, preferably 
below the burner and as near parallel to 
it as possible, and the oil adjusted to 
give a “fat” flame. 

In either case the oil is ignited with a 
kerosene soaked asbestos torch lighted 
with a match. J. C. Porrer. 

Saltville, Va. 


fo 


In MANY pulverized-coal installation, 
except where a burner for pulverized- 
coal in combination with oil or natural 
gas is used, the usual methods of 
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A Question 
for Our Readers 


WE OPERATE a 1,000- 
kw. turbine with steam 
at 200 lb. and 100 deg. 
superheat and exhaust- 
ing to a _ 2,/50-sq.ft. 
wo-pass condenser at 28 
in. vacuum. It has been 
suggested that during the 
winter months we operate 
at 17 in. back pressure and 
use the hot circulating 
water in our hot-water 
heating system. Can the 
turbine and condenser be 
operated at these condi- 
tions, and what will be the 
approximate capacity of 


the unit? 
Suitable answers from readers will 
be paid for’ and published in the 


Sept. 15 number. 
Vv 


igniting the pulverized fuel are more 
or less hazardous, owning to a 
possibility of retarded ignition and 
blowback. To preclude this occurrence 
and to provide a safe and convenient 
method of igniting pulverized fuel 
where gas is available, the igniter 
illustrated was developed by the writer. 

Our plant is equipped with horizontal 
turbulent burners located at the 
operating floor level and 8 ft. above the 
furnace floor. The igniter, which con- 
sists, essentially, of five parts, as in- 
dicated by 4, B, C, D and E, is shown 
incorporated in a Riley flare-type burner 


1As an alternative to cash payment 
for answers published, readers may 
select any one of the following books. 
(Be sure to state the book desired) : 


Morrison’s American Diesel Engines; 
Walker and Crocker’s Piping Handbook; 
Norris and Therkeisen’s Heat Power; Ems- 
wiler’s Thermodynamics; Church’s Steam 
Turbines; Uehling’s Heat Less Analysis; 
Croft’s Steam Power Plant Auxiliaries and 
Accessories; Powell's Boiler Feed Water 
Purification ; Osborne’s Power Plant Lubri- 
cation; Moyer and Fritz’ Refrigeration ; 
Rietschel-Brabbee’s Heating and Ventila- 
tion; Annett’s Electric Elevators. 


arranged for horizontal firing. In the 
particular burner illustrated the gas 
tube is inserted in the center of the coal- 
spreader pipe and the gas tip or 
spreader E is made adjustable by means 
of a central rod D and knurled nut 4, 
the spreader being adjusted to produce 
a flame of sufficient area to comptetely 
cover the end of the coal discharge pipe. 
The knurled nut C is used to adjust the 
fuel spreader and flame requirements 
of the pulverized-coal burner. 

When the coal has become properly 
ignited the gas is shut off and 
the gas spreader FE is drawn closed. 
The gas connection to the igniter from 
the main gas heater is made by a flexible 
armor-clad hose, at the tee B attached 
to the end of the coal-spreader adjusting 
pipe, as shown. In connection with our 
gas-lighting system we have a gas com- 
pressor capable of delivering up to 
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adjusting pipe 


1,200 cu.ft. per hour at $ Ib. pressure. 
This compressor delivers the gas to a 
main header from which the flexible 
armorclad hose connection is made to 
each furnace. 
P. Dias, Plant Engineer, 
Essex County Hall of Records. 


Newark, N. J. 
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THE PORTABLE-TYPE kerosene ignition 
burner would seem to be the most con- 
venient and economical, provided con- 
ditions are such that it can be used. 
This type of torch is compact and 
easily portable. It is equipped with a 
nozzle which can be inserted inside the 
burner, the flame propagating into the 


center of the powered-fuel discharge. 
There being less turbulence at the 


center of the burner discharge, this is 
the ideal place to start the ignition. 
Compressed air is required to operate 
the torch, and the flame is easily adjust- 
able. I have had experience with this 
type of torch and have found it very 
satisfactory. It has the advantages of a 
low initial cost and economical operation 
and can be used in any location where 
compressed air is available. When not 
in use it is entirely out of the operator’s 
way. RALPH RAINEY. 
Albuquerque, N. M. 
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The Power Problem of the 


Smaller Plant 


From a paper by 


ELY C. HUTCHINSON 


Before the Smaller Industries Conference 


at Lake George, N. 


require power in one or more of 

its numerous forms for the manu- 
facture of their products. It should be 
obvious, therefore, that, large or small, 
all industries should regard power as 
one of the units entering into the cost 
of manufacture. 

In general, large users of power con- 
duct their manufacturing businesses on 
a scale which permits them to maintain 
an engineering staff with the express 
duty, among others, of analyzing, com- 
paring and otherwise studying their 
power problem. These large plants are 
accustomed to keep their records in 
usable form so they may be clear, not 
only to themselves, but understandable 
by, and comparable with, others. 

The power utilities, with which, for 
the purpose of this paper, are grouped 
the large industrials using power, have 
by their very nature found it to their 
great advantage to make clear records 
and provide for their wide distribution 
and means for discussing mutual prob- 
lems in open forum. It has long been 
a lamentable fact that none of these 
advantages has been available to the 
smaller industries, despite the fact that 
their number greatly exceeds those in 
the larger industrial group and they 
occupy a position of great importance 
in the affairs of the nation. 

An analysis of industrial power dis- 
tribution as compiled by the United 
States Census of Manufacturers, in 
1927, lists a total of 174,118 manufac- 
turing plants having a total installed 
capacity of 38,825,681 hp., approxi- 
mately half of which is purchased from 
utilities. For convenience, these totals 
have been divided into four groups as 
follows: 

Group 1 consists of all plants having 
an annual production valued at $5,000 
to $20,000. In it there are 51,974 
plants using a total of 442,588 hp., or an 
average rated capacity per plant of 8.5 
hp. It should be obvious that wherever 
possible manufacturers in this power 
group should purchase their power. 

Group 2 contains 63,988 plans with 
an annual production valued at $20,000 


A“ INDUSTRIES, large or small, 
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Industry in general should be 
“power wise. None can afford 
to be complacent upon the subject 
of power any more than would any 
executive worthy of the name be 
doing his duty by failing to keep 
up to the minute and thoroughly 
abreast of all the improvements and 
market conditions affecting the 
manufacturing cost and distribution 
of his product. This wisdom must 
not cease abruptly the moment one 
is beyond the power house door. 
It must extend into the factory 
proper and to the power services 
therein. It is just as important to 
use powerefficiently asto generate it 
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to $100,000, representing a capacity of 
1,987,850 hp. This is an average rated 
capacity per plant of 31 horsepower. 

Group 3 contains 39,264 pans and has 
an annual production of $100,000 to 
$500,000. Its total horsepower capacity 
is 5,901,579, or an average of 150 hp. 
rated capacity per plant. 

Group 4 contains 18,892 plans with 
an annual production valued at $500,000 
and over. Its power consumption is 
30,493,664 hp., or an average capacity 
per plant of 1,614 hp. 

In these last three groups are indus- 
trial plants which purchase all their 
power, make it, or make or purchase 
part of their power, or actually make 
more power than they need and sell 
some back to the public utility. 

The conclusion as to whether power 
should be made or purchased by an in- 
dustry should not be settled by approxi- 
mation or upon personal opinion. There 
is a very clean cut and definite answer 
for each and every case. Simply be- 
cause a friend in the same business in 
some other town, or a neighbor, found 
it advisable to generate his own power, 
or not to, is not a sufficient reason for 
any individual to do likewise. Unfor- 
tunately, too much of this sort of 
thinking has been practiced in the past. 


Whereas in times of prosperity, dur- 
ing which the margin between manufac- 
turing cost and sales price was ample to 
absorb the cost of such errors, it is 
needless to point out that today it is 
only the manufacturer who has lifted 
these extra cost burdens from his 
shoulders, or is taking immediate steps 
to do so, who is at all ready to meet 
the changed conditions. 

The manufacturing plant which is 
already making its own power has one 
problem, and the one purchasing power 
at present, but considering the installa- 
tion of a plant for its generation, has 
another. Let us consider the first. 

A recent tour among small industrial 
plants in several cities disclosed to me 
an astonishing and almost abysmal lack 
of appreciation of the part that power 
plays in the manufacture of their prod- 
ucts. This was, of course, not so in 
every case. There were outstanding 
examples—in fact, model plants in a 
few instances; but, by and large, there 
was a notable lack of understanding of 
the power problem. 

The idea of regarding the power house 
itself as a unit which can and should be 
operated with as much regard for the 
economies and the saving of dollars as 
the business executive proudly points 
to in the rest of his organization is fre- 
quently lost sight of entirely. Thinking 
in percentages of power cost to total 
cost of production quickly leads to a 
false paradise. The system should be 
wiped out and executives should think 
in terms of the dollars saved. 

There are numerous other fallacies 
bearing upon this same question of sav- 
ing the power dollar. One operator 
proudly pointed to the fact that, since 
his equipment was 50 years old and was 
last rebuilt 30 years ago, and long since 
amortized, his power was costing him 
little or nothing. To this point of view 
one may direct the very pertinent ques- 
tion “What price obsolescence?” In 
other words, regardless of when the 
equipment of a power plant may have 
been completely depreciated, how long 
dare one continue to use old-fashioned 
machinery in the face of the increased 
efficiency and dollars saved by the use 
of modern equipment ? 

Another of the bottomless wells for 
the sinking of power dollars is the in- 
discriminate purchase of second-hand 
power machinery. The result, more fre- 
quently than not, is a mismatched ag- 
glomeration of parts which probably 
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could not have been better selected had 
it been the purpose to find means to 
burn the greatest amount of coal and 
establish a never-ending regimen of 
maintenance and replacement. 

Now, this is not to say that second- 
hand or used equipment is not all right 
in its place, for it is. The selection of 
all equipment, second-hand or otherwise. 
should, however, always be made under 
expert advice and counsel. 

At this point I should like to say a 
word about receiving the counsel of 
sales engineers and consulting engineers. 
Because, in most cases, sales engineer- 
ing advice is offered free of charge, 
there is a temptation to accept it and 
build to it. With no disrespect to the 
sales engineer intended, I must point 
out that only in rare cases will the 
sales engineer be found to recommend 
gainst his own equipment and in favor 
of some other which for some reason 
might be better in special cases. This 
is to be expected. 

The independent consulting engineer, 
even though he must be paid a legiti- 
mate fee for his services, will, in most 
cases, save many times his cost in plant 
operating results. 

As a rule, how many executives in 
the smaller industries pay any attention 
or give any thought to the number of 
savable dollars in the coal pile? In the 
selection of a proper coal and the de- 
termination of the best method for burn- 
ing it lies one of the most fruitful 
sources for economy. In turn, it is 
directly related to the proper proportion- 
ing of the boiler load and rating. A 
modern boiler will generally offer oppor- 
tunity for the use of a much greater 
range of selection of coal than the older 
types. This means a greater opportunity 
to select a fuel in which the combination 
of delivered cost and steaming quality 
will result in the greatest dollar 
economy. 

While much of the foregoing applies 
with particular emphasis to the pos- 
sible economies of power generation at 
plants already installed, it nevertheless 
applies with equal force to any indus- 
trial power plant, old or new. 


PURCHASED VERSUS GENERATED POWER 


Consider those manufacturing compa- 
nies which may be contemplating the 
generation of their own power. A 
change from a present state, under which 
it is assumed power for the factory is 
purchased from some near-by source, to 
one in which it is proposed that the 
manufacturer supply his own power 
needs, should be made only after a care- 
ful engineering and economic analysis 
by a competent consulting engineer ex- 
perienced in problems of a_ similar 
nature, 

If purchasing energy at present, it is 
conceivable that the factory power bill 
may be greatly reduced by a regrouping 
of the electrical motors into circuits 
which will balance the load to better 
advantage. 

A schedule may be established for the 
starting up, and even the periods of use, 
‘or certain of the large motors or groups 
of them, to reduce greatly the maximum 
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demand for power and thereby effect a 
sufficient saving in the power bill to 
make one’s own power installation look 
considerably less attractive. An exam- 
ination of available rate schedules issued 
by the power company and an analysis 
of operating requirements and power 
needs may prove the solution of such a 
case. 


Wuere Power Is A Bypropuct 


On the other hand, there are numer- 
ous instances where the combined re- 
quirements for heating, process steam 
and power are such as will show splen- 
did returns upon the money invested, as 
the power may then actually be regarded 
as a byproduct to other necessary serv- 
ices. Numerous effective combinations 
of this kind have been thought out and 
put into satisfactory service. 

Improvement of power factor in the 
plant is just as important to the man 
making his own power as to the one 
who purchases it. 

Smoke abatement should also be con- 
sidered, as it is evident that in the not- 
distant future all those operating their 
own heating plants or generating their 
own power will be expected to do so 
without unduly contaminating the atmo- 
sphere. Although smoke ordinances in 
some countries are more than 60 years 
old and some have existed in this coun- 
try for close to 50 years, it is only dur- 
ing the past year and a half or two that 
the people of our country have assumed 
a militant determination to breathe 
clean air. At present there are in the 
United States something like 150: smoke- 
abatement ordinances. Of these prob- 
ably not more than a quarter are used 
for actively attacking the problem of 
smoke abatement, but it is certain that 
more are going to be. 

If the plant is an old one, in which the 
furnace volume never was and can not 
now be changed sufficiently to ac- 
complish the practically smokeless burn- 
ing the public is coming to demand, 
there are inexpensive and practical ex- 
pedients the smoke inspector can sug- 
gest. But immediate consideration 
should be given to the savings possible 
in the replacement of obsolete equip- 
ment. This should be done, not by 
rushing to the nearest machinery house, 
but by careful consideration and under 
the direction of an adviser experienced 
in power plant design. 

Efforts are being made by manufac- 
turers to establish minimum setting 
heights for power and heating boilers 
and their furnace equipment, and it is 
believed that before long the settlement 
of these and other technical matters 
dealing with the construction of the 
modern power house, small or large, 
will automatically assure the owner of 
freedom from conflict with smoke ordi- 
nances. 

Altogether, smoke ordinances and 
smoke inspectors should not be looked 
upon as impediments to power produc- 
tion, but as the pioneers of a power 
house technique which to date has in 
practically all cases meant improvement 
of operation and a saving of money 
most pleasing to the owners. With this 


background they are far more to be 
welcomed than feared. 

The public utilities and the larger 
industries have long recognized the 
value of records and the immense ad- 
vantage to all from the collection and 
interchange of statistical information. 
The smaller industries, on the other 
hand, have had none of the benefits that 
should come to them from collective 
thinking; so far it has been impossible 
to secure power information and statis- 
tics from them in suitable form or with 
sufficient background to give the feeling 
of reliability. 

I hope that from this meeting there 
will come an organization and com- 
munity of interests through which it 
will be possible for those who have the 
welfare of small industries at heart, to 
secure a reliable picture of the group, 
to discover their trends, isolate the ten- 
der spots and discover means for giving 
them the greatest possible economic 
assistance. The small industries have 
never had this because until now it has 
never been possible to bring them to- 
gether into a group where the common 
problems could be discussed. 


Developed Water Power 
Doubles in Ten Years 


THE CAPACITY of the waterwheels in 
the constructed plants of the world, ac- 
cording to estimates made by the United 
States Geological Survey, was 23,000,000 
hp. in 1920, 29,000,000 hp. at the end 
of 1923, 33,000,000 hp. at the end of 
1926, and 46,000,000 hp. at the end of 
1930, an increase of 100 per cent in ten 
years. The increase during the last 
four years in Europe has slightly ex- 
ceeded that in North America. Outside 
of the United States, the greatest in- 
creases in constructed plants have been 
in Italy, Japan, Canada, Germany, 
Switzerland, Austria, and Sweden. 

Estimates of potential water power 
are based on ordinary low water and 
an efficiency of 70 per cent in the plants. 
The installed capacity of machinery at 
constructed plants averages two to 
three times the potential power under 
conditions of low flow, and this accounts 
for the fact that in some countries the 
installed capacity equals or exceeds the 
estimated potential power. 


Power Commission Starts 
Study of Holding Companies 


A QUESTIONNAIRE soon will be sent out 
by the Federal Power Commission to 
all of its licensees in connection with 
Dr. Walter M. W. Splawn’s study of 
the holding company situation. By the 
time Congress convenes in December 
the members of the commission hope to 
be in the position to reply authorita- 
tively to any inquiry which they may 
receive as to the control which holding 
companies exercise over licensees and 
the benefits which flow from the holding 
company plan of organization. 
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WHAT'S NEW 
IN PLANT 


EQUIPME 


Ball-Bearing Stuffing Box 


STANDARDIZATION on a new type of 
ball-bearing stuffing box is announced 
by the Fisher Governor Company, Mar- 
shalltown, lowa. This new box is now 
furnished on all float cages and rotary 
lever valves manufactured by the com- 
pany. 

Stainless steel is used in the stem, 
nut and body of the stuffing box, and 
the steel ball bearings are assembled in 
the ball bearing unit, which is sealed 
and kept lubricated by a greasing con- 
nection. Combination radial-and-thrust 
ball bearings offer a good support for 
the float stem, reducing side throw or 
motion to a minimum. Positive liquid 
seal in the lantern ring, which is_ be- 


eed 


Assembly of ball-bearing stuffing box 





tween two halves of packing, eliminates 
the possibility of air’s being drawn into 
the system when it is used for vacuum 
service. By changing to a screw 
plunger greasing fitting, the stuffing box 
can be converted to a lubricated unit. 
allowing a suitable grease lubricant to 
be supplied to the lantern ring. 


Balanced Hydraulic Relief 
Valve 


INSTEAD of the customary — spring- 
loaded construction, the hydraulic relief 
valve recently announced by Vickers, 
Inc., 7760 Dubois St., Detroit, Mich.. 
is operated by a piston that is in hydrau- 
lic balance regardless of the initial oil 
pressure and the pressure for which the 
valve is set. 

Another advantage is that it is in- 
stalled directly in the line and in any 
position, thus eliminating the customary 
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Vickers 


hydraulic relief valve 


tee and giving a neater and more com- 
pact installation. Working parts are 
of alloy steel hardened and ground to 
close limits. 

A hydrocone-shaped valve prevents 
wire-drawing and eliminates oil foam- 
ing, and the valve is said to be non- 
surging. Turning an adjusting screw 
will vary the pressure from one ex- 
treme to the other. 

The relief valve is made in two sizes 
—for }-in. and 1}-in. pipe connections. 
Their capacities are 0 to 15 g.p.m. and 
10 to 40 g.p.m. respectively. The pres- 
sure range for both is from 0 to 2,000 
pounds. 


Electric Hoist for Minimum 
Headroom 


Type WH electric hoist, illustrated, is 
designed for installations where head- 
room is limited. With this hoist the 
minimum distance from the bottom of 


’ 


De Laval “Clogless’ 
centrifugal 
for 


pump 
handling ma- 
terial-laden liquids 








Type WH electric hoist 


the I-beam to the hook on the 4-ton 
unit is only 11 in., and on the 1-ton 
hoist only 13 inches. 

In other respects Type WH is similar 
to the Wright standard electric hoists. 
It is furnished with either push-button 
or pendant rope control, true-lay pre- 
formed cable, safety-type limit switch. 
safety-type load block and _ positive 
mechanical brake, by the Wright Manu- 
fagturing Company, Bridgeport, Conn. 


- 


Centrifugal Pump for Liquids 
Carrying Solids 


DESIGNED particularly for handling sew- 
age, paper pulp and similar liquids, the 
“Clogless” pump developed by the De 
Laval Steam Turbine Company, Tren- 
ton, N. J., has a horizontally split cas- 
ing, with the discharge connection in 
the lower half, or casing proper. <A 
large handhole on the cover half of the 
suction nozzle provides quick access to 
the suction side of the impeller for in- 
spection and cleaning. The suction 
nozzle is designed for a large suction 
pipe, insuring low pipe velocities and 
low total suction head. The pump 
volute or body is overhung, making the 
piping connections easily accessible. 

The passages through the impeller 
are extra wide, both between the side 
plates and between the vanes. Ordi- 
narily only two vanes are used. Where 
the pump capacity or the nature of the 
liquid permits, the number of impeller 
blades is increased to three or four, per- 
mitting of higher speed. 

At the joint between the impeller and 
casing the impeller is protected by a 
bronze ring, while the casing is protected 
by a stationary bronze ring seated in 
recesses formed in the casing and casing 
cover. A circumferential slot in the 
stationary ring communicates with an 
opening through the casing cover to 
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provide for sealing with clear water 
under a pressure slightly higher than 
that generated by the pump. This pre- 
vents liquid and abrasive matter han- 
dled by the pump from entering between 
the rings. 

In order to avoid too great overhang 
of the shaft, the stuffing box is located 
over the impeller hub, which is pro- 
tected by a renewable bronze sleeve. A 
tapped opening in the casing cover pro- 
vides for the introduction of clear seal- 
ing water at a pressure slightly higher 
than that of the pump. 





Speed reducer with coverplate removed 


Vertical Spiral Bevel Gear 
Speed Reducer 


IN THE vertical spiral bevel type speed 
reducer illustrated, put out by D. O. 
James Manufacturing Company, 1114 
West Monroe St., Chicago, IIl., the 
gears are made of chrome nickel of 
spiral bevel type with improved tooth 
form, which is said to provide more 
teeth in constant contact and a greater 
tooth bearing or pressure area in each 
tooth of given size. Roller bearings 
are provided on both drive and driven 
shafts. 

Where large ratios of reduction are 
required this type of reducer is made 
integral with a planetary reduction unit 
so that all ratios from 8 to 1 to 1,600 to 
1 are available. They are made in sizes 
from 4 to 100 horsepower. 


Fan Wheels in Seven Diam- 
eters and Four Widths 


FAN WHEELS with back-plate construc- 
tion (Type HV) are now being offered 
in seven diameter sizes and in four 
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widths, one-third, one-half, two-thirds 
and full, by the Clarage Fan Company, 
Kalamazoo, Mich. The wheel consists 
of a large number of shallow steel 
blades anchored to the back plate and 
inlet rim. The back plate is rib stamped 
and riveted to the hub, which may be 
internal or external, as shown in the 
illustration. 

Full-width wheels in the larger sizes 
can be furnished with tie rod braces 
connecting the back plate and inlet rim, 
and for extremely high speeds a periph- 
eral rod bracing in addition to the tie 
rod braces can be furnished. Two types 
of fan assemblies are also available. One 
consists of a Type HV fan wheel, hous- 
ing inlet ring and inlet screen, and the 
other a complete fan with support for 
mounting the motor. Pulley driven 
units can also be furnished. 


Small Commutator and 
Slip-Ring Grinder 


Tue “Midget” grinder illustrated is de- 
signed especially for use on smaller com- 
mutators having a face width of 8 in. 
or less, as well as medium-sized slip 
rings. It is adapted to brush arms not 





“Midget” model commutator grinder 


sturdy enough to accommodate either 
the “Ideal” or “Perfect” grinders 
(described in the June 23 number), as 
the weight and size has been kept down 
to a minimum. It is especially suitable 
for use in close quarters where the 
commutator or ring is not very ac- 
cessible. The “Midget” grinder is prac- 
tically a duplicate of the “Ideal” grinder 
put out by the same manufacturer, the 
Ideal Commutator Dresser Company, 
Sycamore, IIl. 


One-third width fan 
with internal hub 
and full-width fan 
with external hub 





Welding elbows of wrought iron 


Wrought-lron Welding 
Elbows 


A JOINT ANNOUNCEMENT is made by 
the Locomotive Terminal Improvement 
Company, Chicago, Ill., and the A. M. 
Byers Company, Pittsburgh, Pa., of a 
line of wrought-iron welding elbows, 
known as “Weldells,” in sizes from 2 
to 12 in. The elbows are manufactured 
with the same radius and center-to-face 
measurements as standard radius _fit- 
tings. In the forging, a tangent is 
formed on each end, making the elbows 
interchangeable with standard fittings, 
and the ends are beveled 45 deg. for 


welding. Stock sizes include both 
standard and light-weight (10-gage) 
sections. The elbows are forged from 


wrought-iron plate, with a smooth, uni- 
form internal diameter and a reinfore- 
ing rib along both the outer and inner 
curvature of radius. 


Duplex Car Unloader 


THE ONE-MAN car-unloading unit an- 
nounced by the Barber-Greene Com- 
pany, Aurora, Ill., is virtually a com- 
bination of a Model 52A car unloader 
with the boom of a standard flight con- 
veyor. It has a capacity of one ton 
of coal per minute and is powered by a 
10-hp. gasoline engine or a 74 hp. elec- 
tric motor. It is mounted on a narrow- 
gage industrial track which parallels 
the railroad track at the same height. 





Model 


52-A car unloader 

For building up storage piles from 
trestles with a minimum of breakage the 
boom is equipped with a hoist and cable 
so that it may be lowered 25 deg. below 
horizontal and raised with the growth 
of the pile to 40 deg. above. 
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Public Utility Power Output, 5 Per Cent 
Below Last Year, Shows Upward Trend 
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Average daily production of public utility power plants 


LECTRIC POWER production of 

public utility power plants in the 
United Stafes during the first six months 
of this year totaled 45,778,000,000 
kw.-hr., as compared with 48,344,000,000 
kw.-hr. produced in the corresponding 
period of 1930, according to figures 
just released by the Geological Survey 
of the Department of the Interior. This 
amounts to a decrease of 5 per cent 
from last year’s production and a drop 
of 3 per cent under the production level 
of the same period in 1929. 

“As shown by the chart, average daily 
production of electricity by public-utility 
plants in June, 1931, was 250,500,000 
kw.-hr., 1.5 per cent more than the daily 
production for May and 1.7 per cent 
less than the daily output for April. 
The normal seasonal decrease in the 
daily demand for electricity from Janu- 
ary to June is about 3 per cent; this 
year the decrease was about 2 per cent, 
which indicates that the seasonal effect 
on demand for electricity has been about 
normal this vear, it is stated by the 
Geological Survey. 

The production of electricity by the 
use of water power continues less than 
last vear, indicating that the flow. of 
power streams is still below normal 
owing to the continuation of drought 
conditions. During the first half of 
1931 hydro-electric power amounted to 
36 per cent of the total output, as com- 
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pared with 38 per cent for the corre- 
sponding period last year. 

Power production figures of the Geo- 
logical Survey are based on the opera- 
tion of all power plants producing 
10,000 kw.-hr. or more per month, en- 
gaged in generating electricity for pub- 
lic use, including central stations, both 
commercial and municipal, electric rail- 
way plants, plants operated by steam 
railroads generating electricity for trac- 
tion, Bureau of Reclamation plants, 
public works plants and that part of the 
output of manufacturing plants which is 
sold for public use. 


Complete 50,000-Kw. Plant 
In Kirkstall, England 


Tue New Kirkstall power station of the 
Leeds Corporation in England, which 
has been constructed at a cost of $4,000,- 
000, was opened last month by the Earl 
of Harewood, according to a report in 
The Engineer, of London. 

At present the installation comprises 
two turbine-generator sets, each having 
a continuous output of 25,000 kw. at 
0.7 power factor. The turbines are sup- 
plied with steam by three tri-drum 
boilers operating at 475 Ib. pressure. 
Fired by pulverized coal, each boiler is 


capable of evaporating 160,000 Ib. ot 
water per hour under normal working 
conditions, or 184,000 lb. on overload. 
The boilers are equipped with econo- 
mizers and air heaters. Steam is super- 
heated to a temperature of 750 deg. F. 
Primary and secondary air fans and 
dust collectors. are provided for each 
boiler. 


Sales of Boilers, Stokers 
And Burners Increasing 


A DECIDED INCREASE in the sales of 
boilers, mechanical stokers, pulverized- 
coal and oil burners was shown in June 
over those for May, according to re- 
ports submitted by manufacturers to 
the United States Bureau of the Census. 
New orders for boilers totaled 820 of 
678,859 sq.ft. in June, compared with 
658 of 603,401 in May. June sales of 
mechanical stokers amounted to 111 of 
29,889 hp., compared with May totals 
of 80 of 23,646 hp. New orders for 
pulverizers in June aggregated 21 hav- 
ing a capacity of 66,160 Ib. of coal. 
compared with 4 with a capacity of 4,300 
lb. in May. Oil burner orders for June 
totaled 6,048, compared with 5,168 for 
May. 

For the first six months of this year, 
new orders were placed for 3,911 boilers 
of 3,971,313 sq.ft., compared with orders 
for 6,452 boilers of 7,272,758 sq.ft. in 
the corresponding period of 1930. The 
following table gives the number, kind 
and square footage of all boilers sold 
during the first half of 1930 and 1931: 


— 1930 —. 
No. Sq.Ft. 


——1931-—— 
Kind No. Sq.Ft. 
Stationary: 

Water tube 611 
Horizontal return 

tubular....... 479 

Vertical fire tube. 643 
Locomotive (not 

i 107 

3,554 

583 


3,229,444 362 1,639,352 
660,093 255 318,070 
204,139 330 87,955 


91,603 39 54,969 
1,607,912 2,361 1,085,834 
670,345 245 275,241 


183,451 145 92,729 
50,962 36 21,111 


a ee 


6,320 6,697,949 3,793 3,575,261 


railway) 
Steel heating... . 
Oil country 
Self contained 
portable...... 262 
Miscellaneous. . . 81 


Marine: 
Water tube 
| See 
i ee 
Miscellaneous. . . 


542,002 63 362,974 
2,236 4 5,240 
26,643 41 18,168 
3,928 10 9,670 


547,809 118 396,052 

Sales of mechanical stokers in the first 
six months of 1931 totaled 470 stokers 
of 130,002 hp.. compared with 570 
stokers of 183.911 hp. in the first half 
cf last vear. Of those sold this year, 
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250 were for installation under water- 
tube boilers of 953,960 sq.ft. and 220 
were for fire-tube boilers of 346,060 
square feet. 

Orders for pulverizers for boiler in- 
stallations in the first half of this year 
aggregated 72 pulverizers with a total 
capacity of 521,910 Ib. of coal per hour 
contract. Of these 7 having a combined 
capacity of 220,000 lb. were for use in 
the storage system to fire water-tube 
hoilers ; 46 with a total capacity of 279,- 
110 Ib. were for use in the unit system 
to fire water-tube boilers; and 19 with 
a capacity of 22,800 Ib. were for use in 
the unit system with fire-tube boilers. 
Comparable figures for the first six 
months of 1930 are not available. 

The total number of new orders for 
oil burners placed in the first six months 
of 1931 were 28,797, compared with 
38,802 in the corresponding period last 
year. 


Program of Stevens-Columbia 
Conference on Economics 


ANNOUNCEMENT has just been made of 
the program for economic conference 
for engineers, which will be held under 
the joint auspices of the alumni of 
Stevens Institute of Technology and 
Columbia University Engineering 
School at the Stevens Engineering 
Camp from Aug. 29 to Sept. 7 inclusive. 
During the conference lectures and 
seminars will be held in the mornings 
and round-table discussions in the eve- 
nings, leaving the afternoons free for 
recreation, 

The first seminar, conducted by Ralph 
H. Richards on “Principles and Prac- 
tices of Corporation Finance,” will 
take up forms of business organization, 
instruments of finance, financial operat- 
ing policy, earnings and dividends poli- 
cies, marketing of securities and re- 
organization procedure. William D. 
Ennis and George W. Barnwell will 
conduct the second seminar dealing 
with “The Engineering Approach to 
Corporation Finance,” which will cover 
the growth of money from a fixed de- 
posit or from periodical payments, capi- 
tal returns on bonds and stocks, depre- 
ciation as a factor in cost and in value, 
analysis of statements and offerings of 
securities and the working out of a re- 
organization program. 

Round-table discussions in the eve- 
nings will be devoted to a study of the 
depression, touching on statistical indi- 
cators, conditions in other countries, 
explanations of the depression, emer- 
gency measures, stabilization, unemploy- 
ment insurance and __ constructive 
planning. Dr. Harvey N. Davis, presi- 
dent of Stevens, will preside at these 
(discussions and the speakers include 
Dean Donham of the Harvard School 
of Business Administration, S. L. 
Andrew of the American Telephone 
Company, W. H. Rastall of the De- 
partment of Commerce, William T. 
Foster and other leading economists 
and business men. 
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MEMORIAL 





TO OTTO AND LANGEN 





[Unveiling the memorial to Otto and Langen, inventors of the gas engine, at the recent 

75th anniversary celebration of the Verein Deutscher Ingenieure. Erected at Koln- 

Deutz where Otto and Langen founded the famous ‘‘Gasmotorenfabrik Deutz,” the 

memorial consists of one of their original atmospheric gas engines mounted on a 
stone column. It was donated by the Siemens-Ring Stiftung 
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Discuss Flow Conditions 
Of Susquehanna River 


On AuG. 3, a conference was held at 
Safe Harbor, Pa., by an important 
group of interests to discuss the flow 
conditions of the Susquehanna. The 
meeting was called at the invitation of 
the Pennsylvania Water & Power Com- 
pan and the Safe Harbor Water Power 
Corporation. 

Among those attending were repre- 


sentatives from the United States 
Engineers, Geological Survey, Penn- 
sylvania Department of Forest and 


Water, Pennsylvania Power & Light 
Company, Susquehanna Electric Com- 
pan, W. S. Barstow & Company, Penn- 
sylvania Water & Power Company and 
the Safe Harbor Water Power Cor- 
poration. 

The conference discussed the early 
efforts and record of stream gauging, 
the present work being done by the 
various orginizations interested in the 
flow of the Susquehanna, and the 
technical aspects of past and future 
records in the interest of greater uni- 
formity and consistency. Two of the 
test methods, as described by N.E.L.A. 
publication No. 115, were gone into 
quite carefully and Mr. Parsons of the 
United States Engineers described some 
practical applications that had _ been 


2 
made of these methods. The greater 
knowledge in comparison of stream 
records is apparently leading to the im- 
pression that past records must not be 
broadly accepted on their face value, 
but require a further interpretation and 
analysis if their greatest value is to be 
uncovered. The value of flow records 
from a financial viewpoint was em- 
phasized as a means of guiding the 
operation of equalization reserves, and 
also as the basis for cyclic analysis. 


Canada Annuls License 
Of Beauharnois Company 


As A RESULT of the recent Parliamen- 
tary investigation into the affairs of 
the Beauharnois Power Corporation, 
the Dominion Government has voted to 
annul the order in council which ap- 
proved the company’s large power de- 
velopment at Beauharnois, Quebec, 
Premier R. B. Bennett has announced. 

He said four possibilities were now 
open in respect to the management 
of the great development. The present 
management might be able to secure 
financial backing to enable it to con- 
tinue; the property could be taken over 
by the Province of Quebec; the Domin- 
ion might take over the project and 
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operate it as a public utility, or the 
company might be reorganized com- 
pletely under new conditions prescribed 
by act of parliament so as to insure 
the continued progress of the work of 
the enterprise. Premier Bennett inti- 
mated that he preferred the last pos- 
sibility. 

The order in council referred to 
granted the Beauharnois interests a 
flow of 40,000 ft. a minute from the 
St. Lawrence River for power genera- 
tion. It was being canceled, it was ex- 
plained, because of the circumstances 
under which it was obtained and be- 
cause the interests had acted in “de- 
fiance of Canada.” 


Committee to Revise 
Carbon Brush Standards 


At A MEETING of the standing com- 
mittee in charge of Simplified Practice 
Recommendation R56-28 on Carbon 
Brushes and Brush Shunts, held re- 
cently at the National Carbon Company 
offices in Cleveland, Ohio, it was voted 
to reaffirm all items in the present rec- 
ommendation with the exception of 
brush dimensions. In the opinion of the 
members, a further simplification of 
dimensions could be agreed upon by all 
parties concerned within the next few 
months. The committee therefore voted 
to hold in abeyance the publication of a 
revised recommendation until the new 
list, showing a smaller number of brush 
dimensions, had been approved by 
manutacturers of brushes, motors and 
generators. It is expected that this will 
be done within the next three months, 
and ill result in largely reducing the 
number of stock items catalogued by all 
manutacturers, 

The committee further voted to in- 
clude in the revised recommendation 
certain additional definitions, together 
with a table showing the nomenclature 
recently adopted by the brush manufac- 
turers to indicate the various standard 
types of shunt connections. It was 
hoped that a further reduction could be 
made in the number of shunt lengths. 
Some of the manufacturers have already 
reduced the number of lengths from six 
to three. 


Illinois Utilities Order 
Largest Transformers 


TRANSFORMERS that will exceed by 
thousands of pounds the largest ma- 
chines ever built at the Pittsfield, 
Mass., works of the General Electric 
Company have been ordered by the 
Commonwealth Edison Company of 
Chicago and the Super Power Company 
of Illinois as part of an order for more 
than $1,000,000 worth of equipment. 
Delivery of the twenty transformers in- 
volved is expected early in 1932. 

So large are eight of the units, it is 
stated, that special drop-frame trans- 
former cars must be built to ship them. 
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COMING 
CONVENTIONS 


American Society of Mechanical En- 
gineers. Regional meeting in Kan- 
sas City, Mo., Sept. 7-9. Annual 
meeting in New York City, Nov. 
30-Dec. 4. Secretary, Calvin W. 
reg 33 West 39th St., New York 

ity. 


American Association of Engineers. 
Seventeenth annual convention at 
Huntington, W. Va., Sept., 28-30. 
Secretary, M. E. McIver, Willough- 
by Tower, Chicago, Ill. 


American Institute of Electrical En- 
gineers. District meeting at Lake 
Tahoe, Calif., Aug. 25-28. District 
meeting at Kansas City, Mo., Oct. 
22-24. Secretary, F. L. Hutchin- 
son, 33 West 39th St., New York. 


American Welding Society. Fall 
meeting at the Copley-Plaza Hotel, 
Boston, Mass., Sept. 21-25. Sec- 
retary, M. M. Kelly, 33 West 39th 
St., New York City. 


Association of Edison Illuminating 
Companies. Forty-seventh annual 
meeting at The Greenbrier, White 
Sulphur Springs, W. Va., Sept. 21- 
25. Secretary, Preston S. Millar, 
80th St. and East End Ave., New 
York City. 


International Railway Fuel Associa- 
tion. Annual convention at the 
Hotel Sherman, Chicago, Ill., Sept. 
15-16. Secretary, C. T. Winkless, 
Room 700, La Salle Street Station, 
Chicago, Ill. 


National Association of Power Engi- 
neers. Annual convention and me- 
chanical exposition in the Conven- 
tion Hall, Kansas City, Mo., Sept. 
7-11. Secretary, Fred W. Raven, 
417 South Dearborn St., Chicago. 


Southwest Power Conference and 
Show will be held in Convention 
Hall, Kansas City, Mo., Sept. 7-11. 
Secretary, George F. Klein, Cham- 
ber of Commerce, Kansas City, Mo. 


Third International Conference on 
Bituminous Coal. At Carnegie In- 
stitute of Technology, Pittsburgh, 
Pa., Nov. 16-21. Chairman, Thomas 
S. Baker, president of Carnegie In- 
stitute of Technology. 
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The transformers will be used on both 
ends of a new 220,000-volt transmission 
line extending about 100 miles from 
Powerton to the Crawford Avenue 
station of the Commonwealth Edison 
Company at Chicago. For the receiv- 
ing end, there will be required four 
67,500-kva. power transformers and 
four 50,000-kva. regulating  trans- 
formers. The power units, the heaviest, 
will weigh 491,000 Ib. each, filled with 
oil. 

Physically they will rival other big 
units made at the Pittsfield works in re- 
cent years. They will be 30 ft. high over- 
all, 274 ft. long and 194 ft. wide. In 
addition to these power units for the 
receiving station, there will be four 
regulating units, of 50,000-kva. output 
each, somewhat smaller in size and 
weighing 146,000 Ib. each. 

At the sending end of the line there 
will be four 60,000-kva. units, weighing 
406,000 Ib. each, and eight 30,000-kva. 
regulating transformers weighing 75,- 
000 Ib. each. 


Personals 


CapTAIN WALTER M. McFartanp, 
manager of the marine department of 
the Babcock & Wilcox Company, will 
retire on Sept. 1 because of ill health, 
according to an announcement of C, W. 
Middleton, vice-president of the com- 
pany. Widely known in the marine 
field, Captain McFarland was at one 
time principal assistant to Admiral 
GrorcE W. MELVILLE, engineer-in-chief 
of the United States Navy. He held 
the rank of chief engineer and in 1897 
was a member of the board to reorganize 
the personnel of the Navy. He resigned 
from Naval service in 1899 to become 
vice-president of the Westinghouse 
Electric & Manufacturing Company, 
which position he held until April, 1910, 
when he became manager of the B. & 
W. marine department. 


MarceL GARSAUD, engineer member 
of the Federal Power Commission, left 
Washington, D. C., Aug. 5 on a tour of 
the country, to familiarize himself with 
a number of important projects under 
license. His itinerary calls for three 
days in Niagara Falls where he hopes 
to be able to speed up the work of ex- 
amining the records of that company. 
His next stop will be at the Flathead 
project in Montana. He will inspect 
the site Z canyon on the Columbia River 
in Washington. His visit also will in- 
clude trips to the Kettle Falls project of 
the Washington Water Power Com- 
pany. He will confer with western 
representatives of the commission and 
with representatives of the power com- 
panies in Spokane and Seattle. He will 
visit other projects on the Columbia, 
Deschutes, Pit, Feather, Yuba, Mokel- 
umne, San Joaquin, Kings and Kern 
rivers, 


WituiaM F. Raper has been elected 
president of the San Diego, (Calif.) 
Consolidated Gas & Electric Company, 
according to announcement of JoHNn J. 
O’BRIEN, president of the Standard Gas 
& Electric Company. Mr. Raber has 
been vice-president and general man- 
ager of the San Diego company since 
1924. The office of president has been 
held by Rosert J. Graf, first vice-presi- 
dent of the Standard Gas & Electric 
Company and Byllesby Engineering & 
Management Corporation. 


Luke EL.is, formerly connected with 
the Pennsylvania Water & Power Com- 
pany, and more recently chief engineer 
of the Public Service Commission of 
Maryland, has been appointed associate 
engineer in the Department of Public 
Works of the City of Baltimore. In 
this position he will have charge ot 
the public service corporation work of 
the department. 


Tuomas S. Burns, formerly hydro- 
electric engineer with the Power Cor- 
poration of New York, has been ap- 
pointed senior engineer in the United 
States service, with headquarters at 
Huntington, W. Va. 
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Business Notes 


B. F. Sturtevant Company, Hyde 
Park, Boston, Mass., announces the 


following changes in sales personnel: ~ 


Walter L. Hunken has been appointed 
manager of the company’s Greensboro, 
N. C., office; Philip Cohen has been 
made acting manager of the Cleveland 
office; and E, A. Engdahl has been ap- 
pointed manager of the Seattle office. 


THE Ric-wrL Company, Cleveland, 
Ohio, announces that it has recently 
purchased the Standard Underground 
Conduit Company, of Atlanta, Ga. All 
information relative to “Standard 
Underground Conduit” may now be ob- 
tain from the Ric-wil Company. 


AMERICAN VALVE CoMPANy, Cox- 
sackie, N. Y., has been purchased by 
the principals of the Hudson Brass 
Works, Inc., Brooklyn, N. Y., it is an- 
nounced, Executive offices and a gen- 
eral warehouse for the combination have 
been established at 16 Nassau St., 
Brooklyn. Theodore Guterman, presi- 
dent, is in charge of the Brooklyn 
works, while Samuel Gade, vice-presi- 
dent, is supervising operations at the 
plant in Coxsackie. 


SULLIVAN MACHINERY COMPANY, 
Chicago, Ill., announces the removal of 
its New England sales office from 45 
Milk St. to 100-102 Brookline Ave., 
Boston Mass., where ample warehouse 
facilities will be provided for carrying 
a full line of equipment and parts. 
Edwin T. Hall is manager of the New 
England office. 


Merger of the Cuartes H. TENNEY 
& CoMPANY public utility holdings with 
those of the NEw ENGLAND Power 
ASSOCIATION, which was reported in 
Power for July 7, has now been com- 
pleted, according to Frank D. Comer- 
ford of the Association. A large per- 
centage of the voting trust shareholders 
of the North Boston Lighting properties 
have exchanged their certificates for 
shares of Massachusetts Power & Light 
Associates, he stated. The time for 
effecting the remaining exchanges has 
been extended to Aug. 22. 


Ettison Drarrt Gace Company, 
Chicago, Ill., announces the appointment 
of the Smiley Equipment Company, 
102 Carmen’s Building, Kansas City, 
Mo., as exclusive representative in 
eastern Kansas and western Missouri. 
The Ellison company has also appointed 
the Power Equipment Company, 5473 
Delmar Blvd., St. Louis, Mo., as ex- 
clusive representative in the eastern 
Missouri territory. 


_REPUBLIC STEEL CORPORATION, 

Youngstown, Ohio, announces the ap- 
pointment of L. S. Hamaker as manager 
of sales promotion. Mr. Hamaker was 
iormerly advertising manager of the 
company. He will assume his new 
duties immediately, making his head- 
(uarters at Youngstown. 
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How's Business ? 


EARNINGS REPORTS for the second 


quarter are not discouraging. 
European difficulties seem less 
menacing. Germany is calm; 


London is fortified with our credit. 
These are the two cheerful things 
to be said of the most sluggish 
week of a sluggish summer, The 
pulse of August, always listless, 
drops to a new low rhythm, as re- 
corded by our index. Automobile 
plants close down; building is 
curtailed sharply, foreshadowing 
dull days for steel makers. Cot- 
ton, wheat and copper prices move 
slowly downward in lackadaisical 
trading. Efforts to dispose of 
surplus stores abroad are com- 
mended by statesmen and econo- 
mists, criticized by some sectional 
politicians. Security markets were 
unexciting, Declines in car load- 
ings and bank debits also reflect 
the summer inertia—J/e Busi- 
ness Week, Aug. 12. 











Trade Catalogs 


Pumps—Bulletin No. 316, recently 
issued by the Byron Jackson Company, 
Berkeley, Calif., describes and illustrates 
the company’s deepwell turbine pumps. 
Information is given on the design and 
construction features of these pumps; 
hydraulic formulas, conversion factors 
and charts are included, as well as many 
photographs of actual installations. 


BLoweERS AND ComprEssors—Inger- 
soll-Rand Company, 11 Broadway, New 
York City, has just issued Bulletin No. 
3132, a 44-page booklet describing and 
illustrating the company’s line of tur- 
bine-blowers and turbine-compressors. 
Information is given on the construc- 
tion and operation of single-stage and 
multi-stage blowers for discharge pres- 
sures of 1 to 40 lb. and capacities of 
3,000 to 100,000 cu.ft. per minute; the 
turbine-compressors for discharge pres- 
sures up to 110 Ib. and capacities of 
8,000 to 10,000 cu.ft. per minute. In 
addition to photographs of blower parts 
and complete units, the bulletin contains 
many sectional drawings and charts. 


ProTEcTIVE CoATINGs —A_ graphic 
picture of the appearance of “Apexior” 
coating for boilers, before and after a 
service run, together with an explana- 
tion of how it protects internal boiler 
surfaces, is given in Bulletin No. 1270 
just issued by The Dampney Company 
of America, Hyde Park, Boston, Mass. 


Vatves— The new Ludlow multi- 
valve for steam, air, gas, water, oil and 
viscous liquids is described and_ illus- 
trated in a recent bulletin (No. 101) 
issued by the Ludlow Valve Manufac- 
turing Company, Troy, N. Y. 


REFRACTORIES—The properties and 
uses of “P. B. Sillimanite” refractories 
for boiler and process furnaces are dis- 
cussed in a new booklet of the Charles 
Taylor Sons Company, Cincinnati, 
Ohio. A description of pyrometer pro- 
tection tubes and glass refractories is 
also given in the booklet. 


REGULATORS—A new loose-leaf cata- 
log covering control systems for com- 
bustion, furnace draft, valves and pro- 
cess equipment has recently been issued 
by the Shallcross Control Systems Com- 
pany, 1195-99 Thirtieth St., Milwaukee, 
Wis. Blueprint specifications of indivi. 
dual installations are included in the 
catalog together with many illustrations. 
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Fuel Prices 


FUEL OIL. 


Boston—Aug. 3, tank-car lots, f.o.b. 
12@14 deg. Baumé, 2.9c. per gal.; 28@ 
32 deg., 4.85c. per gal. 


New York—Aug. 6, f.o.b. Bayonne, 
N. J., 28@34 deg. Baumé, industrial 
use, tank-car lots, 3.75c. per gal.; f.o.b. 
Bayway, 36@40 deg., furnace, tank-car 
lots, 4.75c. per gal. 


Philadelphia—Aug. 1, No. 3, indus- 
trial gas oil, $1.83 per bbl.; No. 4, light 
industrial fuel oil, $1.31 per bbl.; No. 5, 
medium industrial fuel oil, $1.20 per bbl.; 
No. 6, heavy (Bunker C), $1.05 per bbl 


Pittsburgh—Aug. 4, f.o.b. local re- 
finery, fuel oil, 30@34 deg., 2.375c.@ 
2.625c. per gal.; 36@40 deg., 2.375c.q 
2.625c. per gal. 


Cincinnati — Aug. 4, tank-car lots, 
f.o.b. local refinery, 24@26 deg. Baume, 
4.5c. per gal.; 26@30 deg., 4.75c. per 
gal.; 30@32 deg., 5c. per gal. 


Chicago—Aug. 1, tank-car lots, f.o.b. 
Oklahoma; freight to Chicago, 90c. per 
bbl. or 42 gal.; 18@22 deg., 22.5c. per 
bbl.; 22@24 deg., 25c. per bbl.; 24@26 
deg., 27.5c. per bbl.; 26@28 deg., 32.5 per 


bbl.; 28@30 deg., 37.5 per bbl. 

St. Louis — Aug. 4, tank-car lots, 
f.o.b. St. Louis, 24@26 deg., 99.5c. per 
bbl., or 42 gal.; 26@28 deg., $1.045 per 


bbl.; 28@30 deg., $1.12 per bbl.; 30@32 
deg., $1.17 per bbl.; 32@36 deg., gas oil, 
2.401c. per gal.; 38@40 deg., distillate, 
2.901c. per gal. 

Dallas—Aug. 1, f.o.b. local refinery 
24@26 deg., 65c. per bbl. or 42 gallons. 


COAL 


Bituminous At Mine, for Price 
(Net Tons) Shipment to per Ton 
Pool 9, super low-vol.. New York... $1.60 @$1.80 
Pool 10, h. gr. low-vol. New York 1.50 @ 1.60 
Pool 11, low-vol...... New York 1.35 @ 1.45 
Smokeless, mine-run.. Chicago 1.50 @ 1.75 
Smokeless, slack... .. Chicago..... -50 @ 1.10 
Harlan, Kvy., slack.... Chicago..... .85 @ 1.10 
Franklin, Ill., mine-run Chicago... .. 2; E5 
Franklin, Ill., screen... Chicago. . . 1.10 @ 1.60 
Ind. 5th Vein, m.-r.... Chicago. . 1.20 @ 1.75 
Standard IIl.,mine-run St. Louis.. 1.25 @ 1.40 
W. Ky., mine-run.... Louisville. .85 @ 1.00 
W. Ky., slack........ Louisville . . .60 @ 75 
Pittsburgh, mine-run. Pittsburgh... 1.25 @ 1.45 
Smokeless, mine-run.. Cincinnati... 1.60 @ 1.75 
Smokeless, slack..... Cincinnati... .75 @ 1.10 
Kanawha, mine-run.. Cincinnati... .90 @ 1.35 
Kanawha, nut-slack. Cincinnati... 50 @ .75 
Anthracite At Mine, for Price 
(Net Tons) Shipment to per Ton 
Buckwheat.......... New York... $3.25 
(00) a are New York... .90 @ 1.40 
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New Plant Construction 


COMPILED BY THE MCGRAW-HILL BUSINESS NEWS DE- 
PARTMENT, WHICH IS PREPARED TO FURNISH A MORE 


COMPLETE DAILY 


Ark., Benton—State Hospital for Nervous 
Diseases, c/o Arkansas Construction Commis- 
sion, is having tentative plans made for a 
pumping station with complete pumping equip- 
ment on Saline River, to furnish a water supply 
to new State Hospital to Lund Engineering Co., 
Southern Bldg., Little Rock, is engineer. 


Calif., Hilmar—Turlock Irrigation District, 
A. M. Sorensen, Secy., Turlock, will build a 
sub-station to include three 1,000 kva. trans- 
formers, here. Private plans. Work will be 
done by day labor. 


Calif., San Diego—Public Works Officer, 11th 
Naval District. will receive bids until Aug. 18 
for the construction of a refrigeration plant at 
Naval Operating Base Air Station, Spec. 6562. 


Calif., Vernon—City,. T. J. Furlong, 
awarded contract for furnishing and installing 
generating equipment in municipal power plant 
to Hooven-Owens-Rentschler Co., Hamilton, O. 
$1,600,000. 


Clk., 


Ind., Hobart — School 
soon award contract for 
central heating plant 
heating equipment at 
cost $40,000. 
are engineers. 


Commissioners, will 
the construction of a 
including boilers and 
East 4th St. Estimated 
Wainwright & Wilkins, Hammond, 


Minn., Minneapolis — Archer-Daniels-Midland 
Co., 600 Roanoke Bldg., linseed oil manufac- 
turers, awarded contract for addition to grain 
storage elevator, 7,000,000 bu. capacity to in- 
elude 126 cylindrical tanks, each 152 ft. high 
at 29th Ave. S. E., to MceKenzie-Hague Co., 422 
Corn Exchange Bldg. Estimated cost $750,000. 


Mo., St. Louis—Midwest Industrial Develop- 
ment Co., subsidiary of Illinois Terminal, R.R. 
A. P. Titus, V. Pres., 1221 Locust St., is having 
plans prepared for an 11 story passenger station 
and office building at 12th St. and Washington 
Ave. Estimated cost $1,500,000. Mauran, 
Russell & Crowell, Chemical Bldg., are archi- 
tects. 


Nev., Battle Mountain—Bd. of County Com- 
missioners, of Lander Co., Austin, will receive 
bids until Aug. 17 for drilling and equipping 
well with pumping plant, steel water tank, water 
mains, ete. R. Lemarie is engineer. 


N. H., Coneord—New Hampshire State Hos- 
pital, W. A. Stone, Purch. Agt., State House, is 
receiving bids for the construction of a power 
plant. Estimated cost $40,000. R. D. Kimball 
Co., 6 Beacon St., Boston, is architect. 


N. Y., Chateaugay—New York State Electric 
& Gas Corp., Ithaca, has received permission 
from Public Service Commission to construct an 
electric plant and exercise a franchise for fur- 
nishing of* electricity in village of Chateaugay, 
Franklin County. 


N. Y., Lake Placid — City voted $150,000 
bonds for the construction of an indoor ice 
rink and arena for winter olympic games. 


Ohio—Dept. of Public Welfare, Columbus, 
plans an election to vote $7,500,000 bonds for 
rehabilitation and extensions to various state 
institutions to include cold storage plant, new 
cottage, ete., at Institution for Feeble Minded, 
Columbus, $325,000: additional unit in power 
system, industrial building, administration build- 
ing, cottages, etc., at Hawthornden Farm, Cleve- 
land State Hospital, Cleveland, $800,000: cold 
storage plant, boilers and stokers, cottages, etce., 
at Dayton State Hospital, Dayton, $530,000: 
boilers, stokers, industrial building, cottage 
addition, ete., at Massillon State Hospital, Mas- 
sillon, $200.000; engines, generators, cottage, 
etc., at Toledo State Hospital, Toledo, $380,000; 
power plant equipment, Cottage and equipment, 
dairy barn and equipment at Ohio State Hospital 
for Epileptics, Gallipolis, $360,000: cottages, 
cold storage plant, storerooms, ete., at Institu- 
tion for Feeble Minded, Apple Creek, $1,450,- 
000; power plant and equipment. ete., at Ohio 
Reformatory for Women, Maryville. $60,000. 


0., Cineinnati—Cincinnati Times Star, 6th 
and Walnut Sts., awarded contract for an 18 
story newspaper building at 8th St. and Broad- 
way to Ferro Concrete Co., 3rd and Elm Sts. 
Estimated cost $1,800,000. 


Okla., Supply—Board of Affairs, Capitol. Ok- 
lahoma City. awarded contract for the construc- 
tion of a 42 x 100 ft. power house at Western 
Oklahoma Hospital here, to C. M. Dunning Con- 
struction Co., 420 North Hudson St., Oklahoma 
City. Estimated cost $150,000. 
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Pa., Coraopolis—Canfield Oil Co., 
Pres., 620 4th Ave., awarded contract for a 2 
story, 16 x 60 ft. refrigeration plant on 4th 
Ave. to J. Wasum, 1138 Vance Ave., Coraopolis. 
Estimated cost $40,000. 


L. Carruth, 


Pa., Philadelphia—Bureau of Yards & Docks, 
Navy Dept., Washington, D. C., plans the con- 
struction of a 6 story hospital at Pattison and 
16th Sts. Estimated cost $3,200,000. Karcher 
& Smith, 1520 Locust St., are architects. 


Tex., Dallas—City, c/o E. Goforth, Secy., 
will receive bids about Aug. 15 for the con- 
struction of a sewage disposal plant including 
44 x 74 ft. pump and blower station, 20 x 20 
ft. pumping station, six air compressors, ete. 
Estimated cost $1,700,000. Hawley, Freese & 
Nichols, Capps Bidg., Fort Worth, are engineers. 


Tex., Houston—Southern Pacific Co., 65 Mar- 
ket St., San Francisco, Calif., had plans pre- 
pared for the construction of a passenger sta- 
tion here. Estimated cost $5,000,000. G. W. 
Boschke, San Francisco, is chief engineer. 


Tex., Longview—Lucey Petroleum Co., J. F. 
Lucey, awarded contract for the construction 
of a 43 mi. pipe line and a 5 stage pumping 
station to Gregg Construction Co. Inc., Long- 
view. $35,000. 


Vt., Bennington—State of Vermont, G. H. T. 
Johnson, Montpelier, awarded contract for the 
construction of a central heating plant at 
Soldiers Home here, to M. J. Burrington, Jr., 495 
Main St., Bennington. Estimated total cost $50,- 
000. Bids opened July 7 for two boilers and 
radial chimney. 


Wis., Racine—City awarded contract for the 
construction of a lift suction well and pumping 
station, to P. Bondgard Construction Co., Racine, 
$40,500. 


Ont., Toronto — City awarded contract for 
supply and installation of eight water tube 
steam boilers for John St. waterworks pumping 
station to John Inglis Co. Ltd., 14 Strachan 
Ave., Toronto. $93,000. 


Ont., Toronto—Ontario Hydro Electric Power 
Commission, 190 University Ave., plans the 
construction of a 22 story addition to present 
building. Estimated cost $2,000,000. 


Ont., Toronto—Toronto Hydro Electric Com- 
mission, 225 Yonge St., is having plans pre- 
pared for the construction of an 8 or 10 story 
building at College and Yonge Sts. Estimated 
eost $1,000,000. 


T. H., Fort Shafter—Department Quartermas- 
ter, Fort Shafter, will receive bids until Aug. 
25 for additions and extensions to sewage system 
including construction of sewerage pumping 
plant, ete. 


Equipment 
Wanted 


Rectifier Equipment — Philadelphia, 


Power 
Pa.—Dept. of City Transit, 
City Hall Annex, will receive bids 
18 for Mercury-are power 
for sub-station No. 6, 
units) Cont. 219. 


C. E. Myers, Dir., 
until Aug. 
rectifier equipment 


Broda St. Subway (2 


_ Pump—Beverly Hills, Calif.—City, B? J. Firm- 
inger, Clk., will receive bids until Aug. 25 for a 
booster pump for water department. 


Pump—Ellensburg, Washington—Bureau of 
Reclamation will receive bids until Aug. 25 for 
a Wippel pump, gravity and turbine laterals, 
ete., in connection with earthwork and_struc- 
tures on North Bank Canal lateral system, 
Kittitas Division, Yakima project here. 


Pumps—Colchester, Tllk.—City will 


ceive bids for two centrifugal pumps, 
proposed waterworks improvements. 


soon re- 
ete., for 


Switching Equipment—Glendale, Calif.—City 
Council will receive bids until Aug. 20 for equip- 
ment for outdoor switching station for Public 
Service Department. 

Switehgear and Auxiliary Apparatus — 
Petoria, South Africa—City Council, will re- 
ceive bids until Sept. 18 for switchgear and 
auxiliary apparatus in connection with installa- 
tion of two 12,500 kw. 3 ph. turbo-alternators. 


SERVICE TO THOSE WHO WISH IT 


Industrial 


Projects 


Calif., Los Angeles—Crown Willamette Paper 
Co., a division of Zellerback Paper Co., 220 
South Los Angeles St., awarded contract for the 
construction of a 193 x 315 ft. converting 
plant, warehouse and office for the manufacture 
of newly developed wrappers for citrus fruits 
that will protect fruit from moisture and harm- 
ful atmosphere, at 12th and Evergreen Sts., 
to Austin Co. of California, 777 East Washing- 
ton St. Estimated cost $300,000. 


La., New Orleans—A. M. Lockett & Co. Ltd., 
Q. & C. Bidg.,. (pipe line engineers), awarded 
eontract for a group of factory buildings to 
The Austin Co., 16112 Euclid Ave., Cleveland, 
O. Estimated cost $100,000. 


Mass., Canton—Plymouth Rubber Co., Inc., 
Revere St., awarded contract for addition and 
alterations to factory unit No. 9 -to Platt Con- 
struction Co., 711 Main St., Waltham.  Esti- 
mated cost $40,000. 


Mass., Willimansett—Palmer Steel Co., 1694 
Main St., Springfield, is receiving bids for the 
construction of a 1 story, 80 x 180 and 60 x 
360 ft. additions to factory. Estimated cost to 
exceed $40,000. Private plans. 


Mich., Detroit—Mechanical Handling Systems 
Inc., 3454 Denton St., manufacturers of con- 
veyors, awarded contract for the construction of 
a 1 story factory to Austin Co., 16112 Euclid 
Ave., Cleveland, O. Estimated cost $100,000. 


N. J., East Rutherford—East Rutherford 
Syringe Co., 75 Mozart St., will receive bids 
about April, 1932, for a 2 story, 30 = 70 ft. 
syringe factory. Estimated cost $40,000. J. T. 
Camlet, 26 Piaget Ave., Clifton, is architect. 


N. J., Newark—Weldon Roberts Rubber Co., 
18 Oliver St., awarded contract for a 2 story 
addition to factory at 361-65 6th Ave., to 
Lorenz-Haase, 361 6th Ave. Estimated cost 
$40,000. 


N. J., Trenton—cC. V. Hill & Co., Pennington 
Ave., plan the construction of a porcelain 
plant. Estimated cost $50,000. Architect not 
selected. 


0., Cincinnati—Schell Leather Goods Co., 
1015 Race St., awarded contract for a 2 story, 
100 x 100 ft. factory. on Central Parkway to 
Parkway Construction Co., 300 Provident Bank, 
$40,000. 


0., Cleveland—Smolensky Valve & Fitting 
Co., M. Smolensky, Pres., 1931 West 47th St., 
is having plans prepared for a 3 story, 40 x 
100 ft. factory and warehouse on Broadway. 


Estimated cost $40,000. Private plans. 


0., East Liverpool—Patterson Foundry & Ma- 
chine Co., plans the construction of a factory 
unit to house new power plant, including gen- 
erating units to be used by three factories on 
St. George St. Estimated cost $75,000.  Pri- 
vate plans. 


Pa., Aspinwall—National Torch Tip Machine 
Co., 125 Washington Blvd., Pittsburgh, awarded 
contract for a 1 story, 50 x 75 and 12 x 17 ft. 
factory and office on Freeport Rd., here, to 
Frank K. West & Co., 1235 Washington Blvd.. 
Pittsburgh. Estimated cost $40,000. 


Tex., Longview—Danciger Oil & Refining Co., 
Pampa, Tex., awarded contract for the con- 
struction of a crude oil refinery, 10,000 bbl. 
capacity, near here, to Southwestern Engineer- 
ing Co., Longview. Estimated cost $200,000. 


Tex., Seymour—J. Harris and J. R. Fowler, 
will build an oil refinery, 300 bbl. capacity. 
Estimated cost $50,000. Private plans. Work 
will be done by day labor. 


W. Va., Newell—Edwin M. Knowles China 
Co., plans the construction of an electric decor- 
ating tunnel kiln, 20 x 60 ft., to be installed 
in semi-porcelain factory in western pottery 
district. Estimated cost $75,000. 


Ont., Spragge—J. J. McFadden Lumber Co., 
will build a sawmill destroyed by fire. Esti- 
mated cost $200,000. York will be done by 
day labor. Private plans. 
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Electrical prices on following page are to the power plant by jobbers in the larger buying centers east of the 





Mississippi. Elsewhere the prices will be modified by increased freight charges and by local conditions. 


SINCE LAST MONTH 


N the downward movement of prices, declines became effective 

during July, in silica brick, friction and rubber tape, cold- 
finished steel, babbitt metal and solder. There were, however, 
a few notable exceptions, chief among which was an advance in 
prices for armored cable at New York. Cement prices also devel- 
oped definitely firmer tendencies in several cities throughout the 
country. Aside from the materials mentioned, power plant sup- 
plies remained without change in price during the month. 





POWER-PLANT SUPPLIES 





HOSE—Quotations at New York warehouses: 


Fire Protection 50-Ft. Lengths 


Underwriters’ 2}-in., coupled, single jacket, net, perft................ $0.51 
Common, 2}-in., cotton, rubber-lined, 80c. per ft., list, less... .-........ 70% 
Air—Best Grade, Net 
LEU ORE 0: 2) | a rer ee 3-ply....$0. 271 4ply....$0.337 
Steam—Discounts from List 
First grade.... 59% Second grade.... 60-5% Third grade.... 60-10-10% 





RUBBER BELTING—List price, 6-in., 6 ply, $1.83 per lin.ft. The following 
discounts from New York warehouse list apply to rubber transmission belting: 


BUShQTAGO S64 5254 Seeeaears * 60-10-10% Second grade............. 70-10% 





LEATHER BELTING— List price, 24c. per lin.ft., per inch of width, for single 
ply, at New York warehouses in quantities of about } doz. rolls: 


Grade Discount from list 
10 Ct TUE ee a A 40-5% 
LEED ES Gg CERRITO diene, or eine Ens pi ela dcr esi at neha Cte 30-10% 





LACING Lace leather sides, best, 15-17 aq. ‘tt, 45c. e sq.ft.; 2nd, 40c., net. 


RAWHIDE { Cut lacing, best quality, 45%; 2nd quality, 60%. 
{ Hiant or Indian tanned cut lacing, 30-10 





PACKING—Prices per pound at New York warehouses: 


Rubber and duck for low-pressure REGIS RIE ices erage ee 1s ctv arcs $0.90 

Asbestos for high-pressure steam, }in.................ccececeeceeeces Py &. 
Duck and rubber for _ pac king "HER ALAM seca eer rate aN te gm nee .90 
Flax, regular. . NESTE, EROS 8th Roe caer ns oir ee er rane eon ee eee ene a LS 
Flax, ge incre ga eke aa ae cias mie oc: 1.70 
Compresse TEES 0) pO ne OO a ae Ne . 85 
MANE BENIN OME OBLOS BHECt sccm 6.s.oi56.¢ csc oe see sce was ov agai on dons 1.20 
BRATS aM TRAP ay te oe Gash va ara ais 4! ota Us ae ESTAR Oa IO ee EE Cos .45 
Rupbersheshs with INRELMONs <6ec-6:64:6464 <a ane seid oeie.eus os ousee onesies ae 
RRAUIOBT SIND Es MAIC ATAREDCLON 6. o-5 0: co-csocs civ a aoa cg ssp ceusei ecaswoee SE wiS wie wns 55 
Asbestos packing, twisted or braided and graphited, for valve stems and 

SULDEL ERED EVOL) REG SM vies nc age neg as ae nner en ene 1.40 
Asbestos WiGk, b= ANG F-lbi DANG. oo. goss occ e554 coisies oe deen ceese pe 90 





PIPE AND BOILER COVERING— Discounts from list at New York ware- 
houses are as follows: 


Dp MASHER A IGN DTORSULE S20 oc5.d ow vise dacs a ik db vie er eiy sdb bummer ee 40% 
Ashestos, air cell, for low-pressure a roy. Reb eo ; res e 
AMC MOCUNMU MER Sc5.4. 052.6 og ae ieler so. S256 G7 | cae. a es eee ar 
SAORI ar ee eae % 





PORTLAND CEMENT-- New York, $1.85 per bbl., without including siete 
Po four — bags, delivered by truck to site of job. Baz charge 10c. each, 
per 





STRUCTURAL STEEL New York delivered price, beams and channels, 3 to 
15-in.; angles, 3 to 6-in., }-in. thick; tees, 3-in. and larger; and plates, }-in. ‘thick 
and heavier; all $3, 10 per "100 Ib. in lots of 401 to 999 Ib. 





COTTON WASTE—The following prices are in cents per Ib., at warehouse: 


New York Cleveland Chicago 
WUE ae pont ron cyt inicio 7.00@11.00 13.00 13.00 
Ci) C0)": | an ee eager 5.50@9.00 9.00 9.00 





WIPING CLOTHS—Prices per pound in lots of about six bales (600 Ib.), 
for colored wipers, as follows: 


New York 


Pet ae esr a eres eects Noes hs ole at chs, eer haere 0.12 
ASSEres Nea Oe tetera or eet nth Aa, Wen Fen orth dala deco paris . 08 
REE eerie, eet a, Aron aC TAIN N ee ahi etna i iene eave ela CERO Ie .09 
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LINSEED OIL—These prices are for raw oil in barrels, f.o.b., in 1 to 4 bbl. lots: 
New York Minneapolis Chicago 


GE OUNE sages yn clrdeiicacines aiecsisteens $0.092 $0. 107 $0. 098 





WHITE AND RED LEAD—Per 100-lb. keg, base price, f.o.b., New York: 


Dry In Oil 
DR POS CES Oe a es TNS Pa OR Sie oie eces coe Ola $14.75 
MERRIER Sle tak tats als opine Moers Cah orange en atone 13.25 13.25 





RIVETS—The following quotations apply on fair-sized orders from wares 
house: 

Tank rivets, ys-in. diameter and smaller, list less 65% in full packages, for 
immediate delivery from warehouse stocks in New York and vicinity. 


Structural rivets, }-in., round head, full kegs, per 100 Ib.: 


RG ce ER MS REIN RTC oot Pn Tee ed ahaa Ne ane exe BARE aee ie ek hE eS $4.00 
Chie OO PAC pee ER ND OND ee ae eh Hea RnE tS Rie CAR ek ey ee 4.00 
Bag Aegis en ae le Bieta tie a riage Cee gs Saker 2:2 

Broken kegs, ary 530. hitees. 

REFRACTORIES — Prices in car-loads, f.o.b. plant: 

Chrome brick, eastern shipping points... ... per net ton $45.00 
Chrome ore, ground, 40@50%, Cr203, in bulk.... per net ton 22@25 
Chrome ore, ground, 40@50%, Cre03, in sacks... per net ton 26@ 29 
Chrome ore, crude, 40@ 50% Cr BOG Gc tice Sane s per net ton 20.00@22.50 


Magnesite brick, 9-in. straights. : ? per net ton 65.00 
Magnesite brick, 9-in. arches, wedges | and keys. ... per net ton 71.50 
Magnesite brick, SOSUS ANG BPS... «6.0 ccs cece per net ton 91.00 
Siliea brick: MIG. Union, Pacis: . cect cacieces per M 40.00 
Clay brick, Ist quality, 9-in. shapes, Pennsylvania per M 40@ 43 
Clay brick, Ist quality, 9 in. shapes, Ohio........ per M 40@ 43 
Clay brick, Ist quality, 9 in. shapes, Kentucky.... per M 40@ 43 
Clay brick, Ist quality, 9 in. shapes, Maryland... . per M 40@ 43 
Clay brick, 2nd quality, 9 in. shapes, Pennsylvania per M 35@38 
Clay brick, 2nd quality, 9 in. shapes, Ohio.. per M 32@35 
Clay brick, 2nd quality, 9 in. shapes, Kentucky. . per M 32@35 
Clay brick, 2nd quality, 9 in. shapes, Maryland. . per M 32@35 





BABBITT METAL— Delivered in ease-lots from New York warehouse, on orders 
of 100 Ib. or over, cents per pound: 


Genuine, highest grade “opt en STs Betts OUT RT MCSE RP ME TRE ECR E Sarat pr i arr 44.00 
Commercial genuine, intermediate grade...... ...........000000- 34.25 
Anti-friction metal, general service.................00cee eee eeeee . 28.50 
PMN NNER De Sota fce ce gec REE ny eter cg are Wise 6 Sel ek BUIG SR ACa: Mw AS he 19.12} 





COLD-FINISHED STEEL—Warehouse priccs on shafting and screw stock, 
per 100 1b., base, are as tollows: 





New York Cleveland Chicago 

Round! Or WE*ABOR: «06. sc ec ce $3.40 $3.10 $3.10 
HUES OF BOUREG 2... < colnndicdiy seek onsen aor 3.90 3.60 3.60 
BOILER FITTINGS — '‘iscounts from list at New York warehouse: 

OVO) 7s ET 1) saa a SP ae ee a 70% 
MOE ees cs Gaia cone asters 50% 
RNR cS cea fre pre Ard See anda ails, Pu ed date SI 60% 
PTT Lo aR SNe Sra So eae Seah epee MNT ee eee 20% 
DUE TOES) CE AR aaa eee a ae 45% 
DORGRNCCN AUG TMONNOE AIR B aors soi! sa ic cib.ci01c a15 eid ie Heise da Miele sale date aidavats 10% 





WROUGHT PIPE—The following basing discounts from list, are for large 
mil!-lots at Pittsburgh mill: 
BUTT WELD 


Steel Iron 
Inches Black Galv. Inches Black Galv. 
EGS is cwinaieas 64% 523% eC): See 31% 15% 
LAF WELD 
aries tern 57% 453 Pees : 23% / 
2 ea 61% 493% 24 1038.05: 28% 13% 
Ve | 58% 453% 4 to6.. : 30% 17% 
ot | Sra 56% 434% $00 6.20555. 008, AG 16% 
fikand t2).... 3. 55% 424% a) YS 26% 11% 
BUTT WELD, EXTRA STRONG, PLAIN ENDS 
LitG Wc ccc cc 62% 514% Welter hres 34% 18% 
es i re 63% 521% 
LAP WELD, EXTRA STRONG, PLAIN ENDS 
? ON ER 55% 444, eee 29% 13% 
2} to 4 59% 483% 2k to 4 34%, 20°; 
4} to 6 . 58% 473% 43 to 6 33% 19% 
fo) 54% 414% 7 and.8;...... 31% 17% 
Le Se 47% 343% 9 to 12 21% 8% 
thand €2..... 46% 334% 





BOILER TUBES—Standard gage, manufactured in accordance with the specifi- 
cations and requirements of the American Society of Mechanical Engineers and 
in compliance with the rules and regulations of the U.S. Steamboat Inspection 
Service, from New York warehouse stock, per 100 ft.: 


Size, Toncan Knobbled 
Inches* Seamless Iron Charcoal Iron 


Lapwelded 
Steel 


Seamless 


B.W.G. Steel 


peer 


Cre ad 
ee ieeeke tate 
OK — NWNNWWWWWW 


SPWWWNNNN ee 
eONKey 


These prices are based on stock lengths. If cut to special lengths, billing will be 
based on the entire stock lengths. In addition to the foregoing, standard cutting 
charges are as follows: 

2-in. and pene. 
2} and 2} 
*E xternal omeion. 


$0.09 per cut 


. $0.05 per cut 
. 10 per cut 


.06 per cut 33 to 4in..... 





ELECTRICAL SUPPLIES 





ARMORED CABLE—Price per 1,000 ft., New-Style, A.B.C., with fibre bushing: 


BX BX Lead Lead 
Two Cond. Three Cond. Two Cond. Three Cond. 
B. &8. Size M. Ft. M. Ft. M. Ft. M. Ft. 
No. 14solid.... $23.50 
No. 12 solid. ... 33.00 
No. 10 solid... . 45.00 
No. 8 stranded.. 73.00 
No. 6 stranded... 105.00 ; 

Coils to 1000 ft., +10%; less than coil lots, + 20%. 





ELBOWS AND COUPLINGS, per 


Discount of 5 per cent 


CONDU IT— Rigid iron, price per 1,000 ft.; 
100 pieces, extra. Delivered from New Y ork warehouse. 
for payment in 10 days; 30 days net: 

Size, ——_—-GALVANIZED-———-~ —~BLACK--—————- — 
Inches Conduit Couplings Elbows Conduit Couplings Elbows 


$3. : ; $2. 
; 7. : ; 


151. 





CONDUIT BODIES AND FITTINGS— Black or galvanized: 
Less Than 
$15 List 


oy 
15% 


$15 List 

to $100 
20% 
15% 


$100 List 
and Over 
28% 


iN as dak ow baiawenumsines 
20% 


Less than standard package 





CUT-OUTS— Following are net prices, each, in standard-package quantities: 
CUT-OUTS, PLUG, SOLID, NEUTRAL OR 2-FUSE 


Lace) Oe esersererrse: ly f Le tip |S, | Ree ea 
.M. . 16 2S. B..... 

T. P.M. 2 1.2. DB 

DD; e. . 16 


CUT-OUTS, N. E. C. FUSE, SOLID, NEUTRAL OR 2-FUSE 


0-30 Amp. 31-60 Amp. 60-100 Amp. 


D.P. M. 
SZ 
D: 
T.P.S. 
D. ges 
T. P. 





FLEXIBLE CORD -- Price per 1,000 ft. in coils of 250 ft.: 


NL a ae. ae 
Yo. 16 cotton reinforced heavy 
Yo. 18 cotton reinforced light 
. 16 cotton reinforced light 
Yo. 18 cotton Canvasite cord 
. 16 cotton Canvasite cord 
Yo. 16 super service cord or similar (2 wire) in 1,000 ft... .. 
No. 14 super service cord or similar (2 wire) in 1,000 ft... .. 


*Less than 1,000 ft. 


$54.00 
82.00 





NON-REFILLABLE— 
600-Volt Std. Pkg. 
3-amp. to 30-amp., 100 
35-amp. tog60-amp., 100 
65-amp. to 100-amp., 50 
110-amp. to 200-amp., 25 


NATIONAL ELECTRIC CODE FUSES, 
250-Volt Std. Pkg List 
3-amp. to 30-amp., 100 $0.15 
35-amp. to 60-amp., 100 . 30 
6l-amp. to 100-amp., 50 . 90 
10l-amp. to 200-amp., 25 2.00 
201-amp. to 400-amp., 25 3.60 225-amp. to 400-amp., 25 
40l-amp. to 600-amp., 10 5.50 450-amp. to 600-amp., 10 
Discount: Less than one-fifth standard package, 60%; one-fifth to standin’ 
package, 65%; standard package, 70%. 


List 
Each 
$0. 30 
. 60 


222 





RENEWABLE FUSES—List price each: 
250-Volt 600-Volt Std. Pkg. Carton 
Sizes List-Price List-Price Quantity Quantity 
lto 30-amp 5 ; 100 10 
35 to 60-amp .00 a 10 
65 to 100-amp 
110 to 200-amp 
225 to 400-amp 
450 to 600-amp 





REFILLS— 

1 to 30-amp 
35 to 60-amp 
65 to 100-amp 

110 to 200-amp 
225 to 400-amp 
450 to 600-amp 


Discount Without Contract—Fuses: 

SOME NEE nog 6 ow a wes 36 SUN a SOSA SA OS SeS Os Net list 
REED IRANI 5 Gs g Gs is His bn G bos N pw AG SS RO TSS 17% 
Ten unbroken cartons 34% 

Discount Without Contract—Renewals: 
PORTMMRNOENIN oon hang on een eh wba @ Awe eG ER AONE Net list 
7% 
34% 


‘60 ea. 


SEO RONG os Sic swat e us ose eee Aeinees o's 
en en CUNO 5 kn 369:40a0ae ee aeieeensan ses 
Discount With Contract—Fuses: 
Broken cai tons 
SRR NMI Cs sng cals a bie Ww WS.SR SHOE COS SSS Ss 
Ten unbroken cartons 
Discount With Contract—Renewals: ; 
eR EEN Soon no oon G Esa’ 62s Haw AS SOG Ee See SS Net list 
Bi EM ORINOUS 355550 son oss s65.eh s0he eens se 36% 
Carton quantities may be combined to obtain maximum discounts. 





FUSE PLUGS, MICA CAP— 
0-30 ampere, standard package (500), per 100 
0-30 ampere, less than standard package, per 100 





LAMPS—Below are present quotations in less than standard package quantities 
on Mazda standard, A type bulbs: 


100— 130 Volt a 


General 
Type Price Each 


200—260 Volt- ~ 
Special 
Watts Type Price Each 
25 A 19 $0.25 
50 «A 21 .25 
100 A 23 


Carton quantities are subject to discount of 10% from list. ‘Annual contracts 
ranging from $75 to $300,000 net, allow a discount of 15 to 40% from list. 





PLUGS, ATTACHMENT— 


Porcelain, separable, ettachment MUS ..6.ssscicssccsceex eee ee teas 
Composition, 2-piece, attachment plug 

Swivel attachment plug 

Small size, 2-piece plug, composition 





RUBBER-COVERED COPPER WIRE—Per 1000 ft. f.0.b. New York: 
Solid Solid Stranded, 
Single Braid Double Braid Double Braid 


Solid 
Duplex 





SOCKETS, BRASS SHELL—Price each, net: 


—t In or Pendant Cap— 
Key Keyless Pull 


$0.12 $0.10 $0.16 
14 12 18 





Pull 
$0. 20 
.21 


3 In. Cap 
Keyless 
$0.14 
: . 16 
.14 .20 .20 .18 24 


Key 
Standard package $0. 163 
Unbroken carton , .18 
Broken carton . 16 





WIRING SUPPLIES— 

Friction tape, 2 in., in less than 100 Ib., 25c. per Ib.;1n 100 Ib. lots, 24c. per Ib: 
Rubber tape, { in., in less than 100 lb., 26c. per lb.; in 100 Ib. lots, 24e. per Ib- 
Wire solder, in less than 100 Ib., 24c. per Ib.; in 100 Ib, lots, 20c. per Ib. 
RIE SONNE OIE. CNTR sic sae koA soso ee bsaGssoenwssws-s4006 os $1. 10 doz. 





ENCLOSED SWITCHES, KNIFE—Safety type, externally operated, 250 d.c. 


or a.c., N.E.C.: 
TYPE “C” FUSED BOTTOM 
Size, Double Pole, Three Pole, Four Pole 
Amp. Each Each Each 
30 $3.50 
60 9.00 
100 14.00 
200 22.00 
Discounts: 
PO PNT UE os etic us ioc use eae Oew anes 
Less than standard package 


50% 
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